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The legislative procedures regarding wild pigs in the United States are expanding
in scope and priority, however, the uniformity of legislation is entropic at best.  Each 
state addresses the issues of wild pigs differently and treatment is based on a priority of 
resource concerns.  An evaluation was conducted at the national level of federal, state, 
and local policy with regards to wild pig control.  Additionally, successful and 
unsuccessful legislation is evaluated to determine commonalities in the social, economic, 
and ecological factors contributing to the success or failure of legislation.  Information 
collected provides state legislatures with sample model legislation that can be passed with 
the support of stakeholders and the citizenry, as well as help guide states into a more
uniform system of policy.  Furthermore, it provides states without, or with low 
populations of wild pigs, a proactive suite of legislation to prevent further spread and 
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Figure A.1 Wild pig distribution in Tennessee, showing known breeding
populations (a) before 1950; (b) in 1988, prior to the open-season 


















Introduction of non-native invasive species – whether initially invasive or not –
into an ecosystem is a natural bio-ecological process that has occurred for millennia.  
However, with human populations increasing globally, and in response world trade, the 
transfer of non-native species across geographic regions continues to increase at an 
alarming rate.  The biotic background of Earth has been rapidly shifting since the Age of 
Exploration (circa 1600s) at an ever accelerating pace, due to the accumulative effects 
from number of species involved, rate of species exchange, and the lag debts that 
communities have amassed (Mooney and Cleland 2001).  Since colonization, there has 
been in the United States, an estimated 50,000 non-native species introduced outside of
their geographic range (Pimentel et al. 2005).  While most invasions fail (Pimentel 2005, 
Zenni a����z 2013), due to the inability to adapt to new environments and already
existing competitive conditions, some do manage to persist and cause significant 
economic and ecological damage; enhancing the magnitude of change on the landscape
through human related activities (i.e., agriculture, aquaculture, economic development, 
etc.).  Furthermore, introduced species are widely recognized as the second greatest threat 
(after habitat destruction) to biodiversity (Wilcove et al. 1998, Lowe et al. 2000, 
Simberloff 2005).  In the U.S., they cause or contribute to the decline of nearly half of all







   
    
 




       




in 2005, total damage and control costs from all invading species in the U.S. was 
approximately >$120 billion per year, with vertebrate invasive species being responsible 
for approximately $46 billion.  This conservative estimate fails to reveal the true value of 
loss due to our inability to quantify or assign a monetary value to events such as species 
extinctions, reductions in biodiversity, and ecosystem degradation (Simberloff et al. 
2005), whether in function, aesthetics, or both.
1.1.1 Biological Invasion Process
According to Lockwood et al. (2013), biological invasions must be addressed and labeled 
as a process – not an event, and therefore have various stages or phases which occur 
along a continuum.  As described by Lodge et al. (2006), there are five stages common to 
all invasions by nonindigenous species: 1) pathway of the species, 2) transportation and 
release of live species, 3) population establishment, 4) subsequent spread of species into 
natural areas and anthropogenic landscapes, and 5) ecological, human health, or 
economic impacts. For example, in the initial stages, a group of individuals belonging to 
a species (or perhaps a single individual capable of asexual reproduction) are acquired 
and removed from their present environment via some natural or anthropogenic event 
such as a cyclone or shipping vessel.  Once acquired, the species is then transported to a 
new area.  This geographic phenomena can occur naturally or artificially (Lodge et al. 
2006, Blackburn 2011, Lockwood et al. 2013), often through ocean and wind currents or 
through some media facilitated by economic activity (i.e., transoceanic or inter- and 
intrastate commerce). Here, Lockwood et al. (2013) notes that progression into any next 
stage of an invasion is typically stymied by a series of inherent barriers which must be 





   
  
   






    
   
 
  




   
  
The first, and likely most significant, barrier along the invasion continuum that is 
encountered by nearly all terrestrial and aquatic species (excluding most bird species) is 
geography.  For the purposes of this research, this will be the only barrier discussed (see
Lockwood et al. 2013 for review), as it directly pertains to human-transport (i.e., human-
seeding) and is likely the most influential on an invader’s success. As previously
mentioned, species have inherent geographical ranges that impose physical barriers on
movement beyond these areas (Elton 1958).  However, species that were once
geographically isolated are no longer limited to dispersal by their surrounding geography
and instead, are now frequently aided in their dispersal as a direct result of human actions 
such as commerce (Simberloff 2005).  In the context of a commercial species, or species 
intended for human use (i.e., biological control, sport-hunting, aquaculture, etc.), then a
species may be placed into captivity for quarantine or cultivation once removed from its 
native geography.  While most species entrained may never actually make it out of 
confinement or captivity, infrastructure damage by flooding and other weather events will
inevitably occur, allowing few individuals the opportunity to decamp.  Once liberated by
whatever means, a species may then disperse and propagate.  For example, bighead carp
(Hypophthtalmichthys nobilis) and silver carp (H. molitrix), often referred to as Asian 
carps, were shipped from Southeast Asia and placed into confines (i.e., aquaculture and 
wastewater treatment facilities) within the Mississippi River Valley. Subsequent 
flooding events followed, enabling the escape of a small number of carp.  Now species of 
this genus, numbering in the hundreds of thousands, and possibly millions, have invaded
nearly all associated major waterways within the Mississippi River Basin in central North 






   
  
 
    
  




    
   
    
 
   
   
   
widely recognized as one of the most economic and ecologically threatening invasions to 
date (Lowe et al. 2000).
Once a species has escaped its confines, it is then able to disperse into natural 
areas and reproduce, becoming localized.  As a species begins to tailor its behavior to its 
new environment (Elton 1958), learning to efficiently survive through exploitation of the 
native community (i.e., lack of predators and existing competitive conditions, etc.), it
may then balance its energy and reproductive budget, reaching the establishment stage
and becoming naturalized.  There are many variables in this stage which can affect and 
determine the proximate or ultimate success of the invading individual or population.  
These variables can be derivatives from the populations themselves (i.e., intrinsic rate of
increase or reproduction), from the particular introduction location and its communities
(i.e., habitat quality and interactions with communal species), from stochastic or random 
features of the introduction event (i.e., propagule pressure), or from different interactions 
among these various components (Blackburn et al. 2011).
It is important to note here, as Williamson (1996) stated, that only ~10% of
invaders on average, successfully transit any of the individual stages of an invasion.  
Additionally, this number is fairly analogous with the percentage of invasions that 
actually succeed, becoming established and causing economic and ecological impacts
(Lockwood et al. 2013).
The success of a biological invader in its new, non-native environment is 
generally contributed to several intrinsic and extrinsic factors based on its life history
characteristics, such as reproductive capacity, abiotic and environmental tolerance (i.e., 




















absence or limitation of natural predation (Zenni a����ez 2013, Fletcher et al. 2016, 
Snow et al. 2017).  A species’ ability to rapidly adapt to a new set of conditions (i.e., 
local climate, foraging pressures, existing competition, anthropogenic pressures, and 
disturbance regime, etc.), select a resource(s) and successfully outcompete native flora
and fauna (Val�ry et al. 2008), and finally, establish a dominant breeding regime that will
allow rapid reproduction and subsequent expansion into adjacent areas (Snow et al. 
2017), all influence the invader’s proximate or ultimate success.  This ability to rapidly
adapt is known as plasticity and is a characteristic shared by most successful invaders.  
Another characteristic analogous between successful invaders is frequency in which 
offspring can be produced.  High fecundity is key in their initial success as this trait
allows them to transition from a phase, where initial competition with natives may be
subtle, into a more aggressive phase of invasion where, now established in high numbers, 
invaders are able to competitively exclude native wildlife from resources, displacing
them in overwhelming numbers.  However, as mentioned before, invaders are not always 
successful initially (Elton 1958, Lockwood et al. 2013).  In some cases they may be
required to remain in low numbers for a period of time (in some cases years), often going
unnoticed, until optimal conditions have been presented and proven adequate for 
reproduction.  At this point a population boom, or period of exponential growth, is
observed, and now in significant numbers the invader may become established and 
naturalized.  This phenomena is known as the lag phase or lag time effect (Elton 1958,
Lodge et al. 2006, Lockwood et al. 2013).
Once an invader has become established and has naturalized its population(s), the 










    
 






impacts, not only economically and ecologically, but also sociologically (i.e., as some
species may impede cultural or social activities by causing direct harm to humans 
through physical interaction and disease, as well as by increasing risk associated with 
engaging in such activities). It is during this final stage – almost exclusively – that 
federal and state governments recognize and acknowledge the issue and begin to allocate 
resources accordingly.  In reiteration of Lodge et al.’s (2006) description, there are five
stages common to all invasions by nonindigenous species: 1) pathway of the species, 2)
transportation and release of live species, 3) population establishment, 4) subsequent 
spread of species into natural areas and anthropogenic landscapes, and 5) ecological, 
human health, or economic impacts.  These five stages are critical to prevent, control, and 
eradicate invading species, but most fundamentally, they must be addressed temporally to 
maximize cost effectiveness and reduce environmental and economic impacts.  However, 
many invasions are not considered in a proactive manor, and resources are typically not
made available until a species has become established, as previously mentioned.  This 
reactive behavior of state and federal governments is partly due to the inconsistency in 
U.S. policy which defaults to an adaptive philosophy – passively adjusting to damages 
throughout time (Lodge et al. 2006).  Moreover, federal policy regarding invasive species 
often relies on arbitrary, poorly quantified, and extremely time costly risk assessments, 
that provide little economic incentive to limit invasions (Simberloff et al. 2005).
As noted above, the invasion process is inherently time sensitive and must be 
addressed as such, regarding both policy and subsequent management.  Biological 
invasions and their time frames need to be addressed with haste, not prolonged by long, 




















    
  
prevention of further spread.  For instance, in the critical time that accrues between 
completion of risk assessments and successful passing of legislation (in many cases 
years), the invader has been given the time necessary to become established and spread 
(Simberloff et al. 2005), perhaps aggrandizing from a localized threat to a prolific, state-
wide issue.  It is also vital to note here that as any invasion progresses, the possible policy
and management responses available become more narrow (Lodge et al. 2006).  As such, 
recognizing an incipient invasion in its earliest stages (i.e., pathway and 
transportation/release) is paramount in reducing impacts.  Once a species has become 
well established, eradication can be exorbitant (Lodge et al. 2006) and depending on the 
species may be irreparable.  Thus, countless finite resources are committed to further, 
long term control of the invader – passively adjusting to its damages on an annual basis.  
For example, since 1956 the United States and Canada have spent ≥ $16 million annually
reducing populations of sea lampreys (Petromyzon marinus) in the Great Lakes to 
mitigate losses to the fishery. A similar case is evident in Florida where state and federal 
agencies are spending $14 million annually to control and manage nonindigenous aquatic
plants (Schmitz et al. 1993) at a tolerable level.  While these programs have proven 
successful in annually mitigating damages precipitated by these invaders, similar efforts 
are rarely attempted (Lodge et al. 2006) and the interminable costs will continue to 
handicap the state’s economy indefinitely.  An additional and more contemporary
example of such an approach is that regarding the wild pig (Sus scrofa) in North 
America.  According to Pimentel (2007), wild pigs introduced to North America during
the conquests of early Spanish and French explorers are attributed to costing the United 















    
 
 
control costs of ~$300 per pig annually, with an estimate of over 6 million individuals 
nationwide (Mayer 2014).  Although a significantly greater value than the previous two 
examples, this estimate is generally accepted as being well below the actual value of 
damages inflicted.  For instance, in Hawaii, where wild pigs have substantially changed 
the landscape by altering composition and arrangement of vegetation (and thus fauna), 
management of the species costs the state and federal agency approximately
$150,000/year in each park on the islands; assuming the other two parks on the islands 
have comparative wild pig problems, the total amounts to $450,000/year (Pimentel 2007).  
Similar to the national estimate, this number has been calculated exclusively from control 
costs and intentionally ignores ecological damage caused by the invader, in addition to 
excluding the demanding costs of restoration efforts.  This formula used in estimating
actual costs of wild pigs and other biological invaders, eludes to an inherent need to 
develop a method to accurately monetize ecological damage such as, but not limited to:
losses or reductions in habitat or ecosystem quality (i.e., distribution and arrangement of
native vegetation and forage), extinction or extirpation of native species (i.e., fluctuations 
in biodiversity and abundance), reductions in water quality within streams and rivers, as 
well as facilitating disease transmission to native wildlife.  Such a task would 
undoubtedly prove extremely difficult, but may be necessary if we are to all-inclusively
quantify the cost (and thus risk) of biological invasions and disseminate the information 
to the public; accurately reflecting the true nature of threats facing the nation’s economy
and environment.
This reactive and passive legal behavior regarding biological invasions is 























damages and issues they host.  Moreover, this administrative philosophy is facilitating the 
indefinite management of already-present invasions and fettering the process to address 
new ones.  Current legal framework in which non-native species introductions are
governed by is inconsistent (Corn and Johnson 2013) and often tardy, at best.
1.1.2 Federal and State Oversight
In the U.S. wildlife is largely managed and regulated by the states, being in-trust 
to the states for their citizens (Bean and Rowland 1997).  This enables states to tailor 
their policies and laws so they are more aligned with the interests of their tax-paying
citizenry.  State wildlife and natural resource agencies have primary authority and 
responsibility for managing hunting, fishing, and health of their state’s wildlife, including
the treatment of invasive species.  However, regarding the latter, the federal government 
plays an exclusive role, providing leadership and oversight in effort to curtail invasions.  
Current federal policy on non-native and invasive species is fragmented, as well as 
recursive, with insular goals spread across more than 20 federal agencies administering
regulations under more than 12 major congressional acts (Lodge et al. 2006).  At the most
basic level, the federal government is charged with regulating introduction events and 
controlling spread of non-indigenous species through two separate statutes of the Lacey 
Act of 1900 (16 U.S.C. §§ 3371–3378) which prohibits trade in certain flora and fauna
that has been handled (i.e., possessed, transported, sold, etc.) in violation of state and/or 
federal law or treaty.  The second statute of the Act dealing with non-native invasive
species is Title 18, also referred to as the Injurious Wildlife or Injurious Species 
provision (18 U.S.C §§ 42).  Applying only to live animals, their offspring, and eggs, this 
















   
  
     
primarily designed to prevent species introductions and subsequent establishment, 
therefore having only limited impact on species which have already established 
reproducing populations (Corn and Johnson 2013).  The shipment clause grants legal 
authority to US Fish and Wildlife Service to prohibit transportation between the 
continental U.S. and any of its territories. However, the current accepted legal 
interpretation only applies to shipment between those specifically listed entities, and does 
not include shipment between states.  This fundamental flaw in the language, and 
subsequent interpretations, severely handicaps the federal government from precluding
spread of injurious species, and continues to permit their interstate movement across the 
U.S. As this gives absolute authority to the states in regulating what species enter and 
exit its boundaries via transportation or shipment, it demands that states become more
stringent and proactive in preventing species that may be hazardous to their resources, 
from entering its state lines.  Moreover, it provides little utility when concerning species 
that have become endemic, such as wild pigs, because it does not authorize eradication or
control provisions for species already occurring in the wild; nor does it include animal 
species which may serve as disease vectors (Alexander 2013; 18 U.S.C. § 42).
The regulations regarding disease threats and other agricultural impacts are 
administered and enforced by the U.S. Department of Agriculture, Animal Plant and 
Health Inspection Service (USDA-APHIS), which is responsible for the protection of
plants and animals from domestic and foreign agricultural pests and diseases, and the 
resulting damages they host. This is partly administered through the Animal Damage
Control Act (7 U.S.C. § 426-426c), which is the principle statute under which USDA




   
 
    
 
   
     











   
economically detrimental species.  The Animal Damage Control Act grants wide-
gripping authority to APHIS-Wildlife Services to control and mitigate agricultural 
damages inflicted by wildlife on federal, state, and private lands. In addition to the
various crop (agriculture and aquaculture) and livestock depredation that occurs through 
native species, they are also the lead agency to respond to non-native invasive species 
such as wild pigs. Additionally, the Departments of Commerce and Interior play a
significant role with USDA by co-chairing the National Invasive Species Council
(NISC), which was formed with the mission of providing high-level insight and 
leadership, and to expand federal efforts relative to biological invasions in the U.S.  
According to Corn and Johnson (2013), the U.S. government appropriated an estimated 
$2.2 billion across a variety of federal agencies and programs in a prophylactic effort to 
battle invasive species in fiscal year 2012; with most of the funding distributed to the
Department of Agriculture ($1.3 billion [58% of total funding]).  “Despite these efforts to 
achieve high-level interdepartmental coordination, comprehensive legislation regarding
the treatment of invasive species is yet to exist and no single law provides coordination 
among federal agencies.  Instead, the current legal framework is primarily governed by a
patchwork of laws, regulations, policies, and programs” (Corn and Johnson 2013:1).
One fetter in the way U.S. state and federal policy is formulated to address
biological invasions (aside from its reactive and recursive nature) are the obstacles 
surrounding provisions of jurisdiction.  As noted by Shine et al. (2000:3), “the concept of 
‘invasive’ must be treated independently of sectorial or jurisdictional boundaries”.  
Invasive species and their ranges are not confined by political boundaries, and therefore




      




   
 
    
     
   
  
    
  
 
    
     
  
  
   
 
   
agricultural landscapes, as well the population range of a species may straddle 
boundaries, whether geographic or political.  Shine et al. (2000:3) further states that
“legal frameworks must provide a basis for transboundary cooperation and, where
possible, harmonize prevention/mitigation measures.” While their concerns and 
conclusions were global in scale, many of their insights translate to the national and 
regional level.  For instance, regarding wild pigs, in lieu of this inability for a legal and 
political process to regulate one that is ecological in nature, one might conclude that the 
segregated and exclusive efforts currently being used by individual states and their
agencies can never be enough in regulating these processes. This is a fundamental 
concept, as many activities which enable invasive species pathways (such as 
transportation) occur at the regional scale (i.e., exchange between states).  As such, state-
level policy and management needs to be based on common objectives (with neighboring
states), agreed means and approaches, and sustained by concerted multilateral action
(Shine et al. 2000).
However, in the U.S., different states rely on different resources for revenue (i.e., 
agriculture, industrial manufacturing, energy and commerce, natural resources, etc.) to 
produce its Gross State Product (GSP) – the subset that translates to the nation’s Gross 
Domestic Product (GDP). This financial formula commissions states to prioritize
legislation and other resources differently, making it challenging to address biological 
invaders (such as wild pigs) and respond with effective policy, control, and management 
solutions at federal and state levels.  Therefore it is commonplace for different legislative
and policy efforts to affect parties (i.e., states) differently.  The observed success of 






   
    
 







   
 
 
    
    
 
 
   
         
and cultural conventions, interests, demographics, and economies.  Although difficult in 
nature, coordination and participation amongst states and their agencies, whether
neighboring or distant, is critical in combating biological invaders; such as the example
with wild pigs. As numerously noted throughout this manuscript, wild pigs and other
non-native invasive species liberally cross geopolitical boundaries such as state-lines.  
Moreover, their population ranges and impacts may overlap such margins, with more
than one agency jurisdiction or state having responsibility, which can result in conflicts of 
interest.  As such, policies regarding these species demands regional coordination, more
exacting efforts to enforce them (Lodge et al. 2006), and perhaps most importantly, 
public and community buy-in and support. Entry and circulation of any species amongst 
states should be rigorously coordinated and objectively enforced (Lodge et al. 2006) to 
ensure accountability and consistency in trans-jurisdictional cooperation.  For example, 
some states in the Southeast may choose to permit the transportation of wild pigs 
throughout its state for recreation purposes, whereas its neighboring state may choose to 
prohibit it, in effort to minimize impacts to agriculture and native ecosystems (Centner
and Shuman 2015, USDA 2015, Wildlife Society 2015).  Due to the species being
socially and legally tolerated in one state, its neighboring state(s) are, and will continue to 
be, vulnerable to their dispersal. This suggests that regionalizing regulative, restrictive,
and prohibitive policy regarding deleterious species, may aid in meaningful control.  
Moreover, federal authority is sometimes limited based on how a species is 
classified.  In cases where federal intervention appears unlikely or negligible, states 
should use their authority more prudently to protect their ecological and economic




    
     
  
     
   
 
     
    
 
 
   








supported by the fact that state-specific ecosystems (i.e., endemic wetlands and prairies, 
etc.) and economic activity (i.e., forestry, agriculture, and livestock production, etc.)
susceptible to impacts, will likely be more highly valued by the state than by the federal 
government. Additionally, the size and diversity of ecosystems in the U.S. supports that 
many ecosystems exist throughout the country which may be suitable for a range of non-
native candidates to become established (Lodge et al. 2006).  According to Blackburn 
(2011), the invasive range of a species is determined by the extent of suitable
environment and or habitat. Ecosystems which provide suitable surrogate habitat 
synonymous with the natal range of conditions required by the species is one of the key
contributors to the success of invaders (Fletcher ta al. 2016).  This concept of habitat 
suitability further necessitates the demand for a coordinated and regionalized policy
approach, as many states share habitats or ecosystems and may straddle state lines.
Prohibiting activities such as import, export, and transport of species will provide state
governments with a firewall to stymie biological invasions, but, must be implemented 
proactively and enforced rigorously.  However, legal tools and strategies designed to 
limit circulation of species into, and from one state to another, are rarely exerted (Kolar 
2002), and those which are have proven difficult to enforce (Plasters et al. 2013) as well
as monitor.  This makes it challenging for states to sustain meaningful protection of their
resources from invaders willfully permitted in neighboring states.  While some benefits 
may be apparent, subjectively tailoring policies to the specific needs of individual states 
rather than regions also brings inherent difficulties, and, monitoring the success of such 








   
   
 
  
   
  
      
    
 
  
Moreover, and in rare commodity, are assessments on the efficacy of these
governmental provisions to reduce non-native species (such as wild pigs), including the 
subsequent economic and societal impacts emerging from new and existing policies
(Costello et al. 2007).  According to Costello et al. (2007), such evaluations are critical 
for measuring the design and efficiency of modern approaches to environmental and 
natural resource management, and for identifying strategies to improve policy responses.  
This project aims to meliorate this gap in research by using existing spatial data on the 
range and distribution of wild pigs in the continental U.S.  The data furnished by the
University of Georgia’s Southeastern Cooperative Wildlife Disease Study (SCWDS) was 
created from the period of 1982-2016 to observe the fluctuations in wild pig populations 
at the national, state, and county levels for various management priorities and disease
mitigation reasons.  However, it has provided the unique opportunity to investigate state-
level policy and legislation passed in response to wild pig proliferation.  This evaluation
is necessary to measure the relative success or failure of state policies that were designed 
to limit and reduce spread throughout the U.S. Such a review may enable policy and 
management responses to be adjusted accordingly; in meaningful effort to mitigate future


































    
 
    









Alexander, K. 2013. Injurious species listings under the lacey act: a legal briefing. 
Congressional Research Service. 7-5700: R43170.
Bean, M. J., and M. J. Rowland. 1997. The Evolution of National Wildlife Law. Third 
edition. Greenwood Publishing Group, Westport, Connecticut, USA.
Blackburn, T. M., P. Pysek, and S. Bacher. 2011. A proposed unified framework for 
biological invasions. Trends in Ecology and Evolution 26:333-339.
Centner, T. J., and R. M. Shuman. 2015. Governmental provisions to manage and 
eradicate feral swine in areas of the United States. Ambio 44.2:121-130.
Chick, J. H., and M. A. Pegg. 2001. Invasive carp in the Mississippi River Basin. Science
292(5525):2250-2251.
Corn, M. L., and R. Johnson. 2013. Major laws and the role of selected federal agencies. 
Congressional Research Service. 7-5700: R43258.
Costello, C., J. M. Drake, and D. M. Lodge. 2007. Evaluating an Invasive Species Policy: 
Ballast Water Exchange in the Great lakes. Ecological Applications 7:3:655-662.
Elton, C. S. 1958. The Ecology of Invasions by Animals and Plants. London: Methuen 
C1958.
Fletcher, D. H., P. K. Gillingham, J.R. Britton, S. Blanchet, and R. E. Gozlan. 2016. 
Predicting global invasion risks: a management tool to prevent future
introductions. Scientific Reports 6:26316.
Kolar, C. S., and D. M. Lodge. 2002. Ecological predictions and risk assessment for alien 
fishes in North America. Science 298:1233-1236.
Lockwood, J. L., M. F. Hoopes, and M. P. Marchetti. 2013. Invasion Ecology. Second 
edition. John Wiley & Sons, Ltd., West Sussex, UK.
Lodge, D. M., S. Williams, H. J. MacIsaac, K. R. Hayes, B. Leung, S. Reichard, R. N.
Mack, P. B. Moyle, M. Smith, D. A. Andow, J. T. Carlton, and A. McMichael. 
2006. Biological invasions: Recommendations for U.S. policy and management. 
Ecological Applications 16(6): 2035-2054.
Lowe, S., M. Browne, S. Boudjelas, and M. De Poorter. 2000. 100 of the world’s worst 
invasive alien species: A selection from the Global Invasive Species Database. 
Invasive Species Specialist Group, Species Survival Commission, World 






































Mayer, J. J. 2014. Estimation of the number of wild pigs found in the United States. 
Savannah River National Laboratory, SNRL-STI-2014-00292. Aiken, South 
Carolina, USA.
Mooney, H. A., and E. E. Cleland. 2001. The Evolutionary Impact of Invasive Species. 
Colloquium 98(10):5446-5451.
Pimentel, D. 2007. Environmental and economic costs of vertebrate species invasions
into the United States. Pages 2-8 in Witmer, G. W., W. C. Pitt, and K. A. 
Fagerstone, editors. 2007. Managing vertebrate invasive species: Proceedings of 
an International Symposium. United States Department of Agriculture, Animal 
and Plant Health Inspection Service, Wildlife Services, National Wildlife
Research Center, Fort Collins, Colorado.
Pimentel, D., R. Zuniga, and D. Morrison. 2005. Update on the environmental and 
economic costs associated with alien-invasive species in the United States. 
Ecological Economics 52: 273-288.
Plasters, B. C., C. Hicks, R. Gates, and M. Titchenell. 2013. Feral swine in Ohio: 
Managing damage and conflicts. Ohio State University Extension W-26-13. Ohio 
State University, Columbus, Ohio, USA.
Schmitz, D. C., J. D. Schardt, A. J. Leslie, F. A. Dray Jr., J. A. Osborne, and B. V. 
Nelson. 1993. The ecological impact and management history of three invasive 
alien aquatic plant species in Florida. Pages 173-194 in B. N. McKnight, editor. 
1991. Biological pollution: the control and impact of invasive exotic species. 
Proceedings of a symposium held at Indianapolis, Indiana, USA, 25-26 October 
1991. Indiana Academy of Science.
Shine, C., N. Williams, and L. Gundling. 2000. A guide to designing legal and 
institutional frameworks on alien invasive species. IUCN No. 40.
Simberloff, D., I. M. Parker, and P. N. Windle. 2005. Introduced species policy, 
management, and future research needs. Frontiers in Ecology and the
Environment 3(1): 12-20.
Snow, N. P., M. A. Jarzyna, and K. C. VerCauteren.  2017. Interpreting and predicting
the spread of invasive wild pigs. Journal of Applied Ecology.
United States Department of Agriculture [USDA]. 2015. Final environmental impact 
statement. Feral swine damage management: A national approach. United States 




















Va��y, L., F. He��, J. C. Lefeuvre, and D. Simberloff. 2008. In search of a real 
definition of the biological invasion phenomenon itself. Biological Invasions
10:1345-1351.
West, B. C., A. L. Cooper, and J. B. Armstrong. 2009. Managing wild pigs: a technical 
guide. Human-Wildlife Interactions Monograph 1:1-55.
Wilcove, D. S., D. Rothstein, J. Dubow, A. Phillips, and E. Loso. 1998. Quantifying
threats to imperiled species in the United States. Bio-Science 48:607–615.
Wildlife Society. 2015. 2015 Annual State Summary Report: Wild Hog Working Group, 
1-47. Bethesda, Marlyand, USA.
Williamson, M. 1996. Biological Invasions. Chapman & Hall. London, UK.
Zenni, R. D., and M. A. �� z. 2013. The elephant in the room: the role of failed 






   
  
    
 
    
 










OVERVIEW OF WILD PIGS IN THE U.S.
2.1 Life History and Ecology
Wild pigs and their descendants were domesticated as early as 11,000 BCE
(Larson et al. 2007) and as a result have become one of most widely distributed mammal 
species in the animal kingdom (Massei and Genov 2004).  Having been distributed to 
every continent with the exception of Antarctica (Long 2003, Barrious-Garcia and Ballari 
2012), they also exhibit a variety of phenotypic characteristics from hybridizing and other
selective processes (Mayer and Brisbin 2009). These processes have resulted in an 
equally diverse spectrum of subspecies classifications and include: Eurasian wild boar
(Sus scrofa ssp.), which are individuals from populations of wild-living boars in the
Palearctic, Oriental, and Ethiopian realms with no domestication in their ancestry; feral 
swine or feral pigs (Sus scrofa), which are individuals from wild-living populations that 
were previously domesticated or have domestic ancestry; hybrids (Sus scrofa), which are
individuals from populations with some combination of feral pigs and Eurasian wild boar 
in their ancestry; and domestic swine (Sus scrofa domesticus), which are domesticated 
morphs of pigs facilitated by some form of deliberate artificial selection by mankind, as 
described by Mayer and Brisbin (1991).
The species is characterized as highly fecund, opportunistic omnivores that












   







   
 
   
  
Podg�rski 2013).  Like other successful invaders (Elton 1958), wild pigs have a highly
adaptable biology with prolific reproduction rates (Bevins et al. 2014, Snow et al. 2017).  
Females may become sexually viable in less than one year and are capable of producing
4-10 piglets per litter.  Moreover, reproductive events can occur twice annually (Taylor 
1998).  However, these factors (i.e., copulation frequency and litter size) depend on 
seasonal availability of resources (Beiber and Ruf 2005, Mayer and Brisbin 2009) such as 
mast and agricultural crops.
Wild pigs form social units and behave in hierarchical groups referred to as 
sounders.  Although variable and dependent on a multitude of factors, these groups 
typically consist of a dominant-breeding female (i.e., sow) with a variety of subordinate
females (i.e., young adults) and non-reproductive males (i.e., juveniles) which have yet to 
disperse and are likely offspring from previous litters.  These sounders typically cover 
home ranges of ~10 km2. Dominant, breeding males (i.e., boars) are usually solitary with 
the exception of annual copulation intervals.  Boars have been reported having up to 2.5-
4 times greater home ranges than sows, covering a distance of >20 km2 (Mayer and 
Brisbin 2009).
2.2 Wild Pig Range, Distribution, and Abundance
As previously mentioned, wild pigs were introduced in the U.S. during the 
exploratory campaigns of the Spanish and French explorers in the mid-1500s, but were
primarily installed in Hawaii, California, and the southeastern states of the country
(Mayer and Brisbin 1991).  It is generally accepted that these initial populations remained 
somewhat stable and limited until the late 20th century, with any early expansion being




   


















(Mayer 2014).  However, the more recent and accelerated expansion throughout large
regions of the country is linked to being the consequence of anthropogenic-assisted 
expansion (i.e., human-seeding) through the intentional and unintentional release; in 
efforts to create and/or augment recreational hunting opportunity (Mayer 2014, Snow et 
al. 2016, Corn and Jordan 2017).  
Although perceived as limited and stable over the previous 400-500 years (Mayer 
and Brisbin 1991), during the last three decades their populations have been rapidly
spreading into previously unoccupied areas of the U.S. (Bevins et al. 2014) and appear to 
be gaining momentum (Mayer 2014).  In 1982, number of states reporting established 
populations was static at 18 with a distribution covering ~544,854 km2 (Corn and Jordan 
2017).  Between 2000 and 2013, wild pigs were observed and reported (although not 
necessarily established populations) in 47 of the 50 states (Mayer 2014).  As noted, some
of these cases represented only temporary occupancy, and those 11 states were able to 
eradicate localized populations settling the true number of states with wild pigs at 36.  In 
April 2014, wild pig populations were reported to be established in 36 states with the
largest populations occurring in Florida (>500,000), Georgia (>600,000), Louisiana
(>500,000), Mississippi (>190,000), Oklahoma (>430,000), and Texas (>1,800,000; 
Mayer 2014).  By 2016, number of states with established populations had grown from 
18 to 35, covering a total area of ~1,675,618 km2 in the U.S.; increasing the geographic 
area of their distribution by ~1,130,764 km2 over the past 34 years (Corn and Jordan 
2017).  At the local level, and from the period of 1982-2012, this expansion constituted 
an increase from 630 U.S. counties in 1982 to 1,358 counties in 2012, with the rate of 




   
   

















by private landowners with assistance from federal and state agencies, number of U.S. 
counties reporting presence of wild pigs in 2016 declined to 1,322.  This illuminates
some level of success through the various federal and state policy efforts such as control 
and eradication programs (i.e., USDA’s Feral Swine Damage Management Program), 
enacted transportation policies, radical changes to state hunting regulations, and public
education campaigns).  To date, only three states (i.e., Delaware, Rhode Island, and 
Wyoming) have never reported presence of any wild pigs (Mayer 2014).
2.3 Wild Pig Impacts and Damage
According to the U.S. Census Bureau (2007), most of the economic benefits come 
from the 99% of crops and livestock that were intentionally introduced, with benefits 
from the agricultural system alone estimated at $800 billion per year.  While many non-
native species (i.e., soy, wheat, domestic cattle, etc.) have proven invaluable to our 
society, many have played detrimental roles in altering ecosystem function and integrity, 
as well as impacting various economic industries (i.e., agriculture, forestry, etc.); 
resulting in significant monetary and biological loss.  One such species is the wild pig.
These genetically engineered descendants of Eurasian wild boar cause irreparable 
amounts of damage to ecosystems, jeopardizing the integrity of those systems as well as 
wildlife populations within them.  However, this damage is not exclusive to wildlife and 
wilderness areas.  These animals thrive in agricultural settings (Campbell and Long
2009), often establishing home ranges and territories within reasonable proximity to row
crop farms.  Caley (1993) showed that wild pig population densities may be up to 
fourfold in proxy with such areas.  This enables them to more conveniently access an 






   
   








    
   
 
    
 
this is not always the case as wild pigs are extremely opportunistic feeders, often causing
depredation diurnally (Sweeney et al. 2003, Mayer and Brisbin 2009, Podg�rski 2013).
Although considered well below its actual value, according to the environmental
and economic cost analysis of vertebrate species invasions into the U.S. conducted in 
2007 by Pimentel, wild pigs likely precipitate greater than $1.5 billion in damage and 
control costs each year.  Damages typically associated with these wild pigs include: row
crop destruction to standing vegetation and seed (Mapston 2004, Herrero et al. 2006);
livestock mortality to newborn calves, sheep and goats (Beach 1993); decreased 
functional capacity in forests such as timber production, regeneration, and nutrient 
cycling (Bratton 1975, Seward et al. 2004, Campbell and Long 2009); compromises to 
water quality through fecal contamination and increased turbidity; and damage to 
infrastructure such as levee systems, rights-of-ways, and road sides (Mayer and Brisbin 
2009).  
In addition to the impacts hosted in human landscapes, wild pigs have also been 
widely implicated in the declines and extinctions of numerous native flora and fauna
species worldwide (Mayer and Brisbin 2009).  According to the Species Survival 
Commission of the World Conservation Union (IUCN), they are considered as being
among the 100 worst non-native invasive species globally (Lowe et al. 2000).  Wild pigs 
negatively influence the distribution and assemblage of native species largely in part 
because the communities they now exist in did not evolve alongside the species and its 
feeding habits (Baber and Coblentz 1986).  Communal impacts may occur directly
through altering distribution and availability of native vegetation (Yarrow and Kroll




   
 

















such as birds (Tolleson et al. 1993), reptiles, and amphibians (Jolley et al. 2010); as well
as indirectly through disease transmission (Brook and McLachlan 2006) and propagation 
of additional invasive species (West et al. 2009). Additionally, they may also consume
white-tailed deer fawns, fish, mussels and other aquatic and terrestrial invertebrates 
(Hellgren 1993, Kaller et al. 2007).  Lewis et al. (1996) showed that in the southeastern 
U.S., wild pigs have also become a substantial predator of sea turtle nests along the 
Atlantic coast, jeopardizing nesting success of endangered sea turtles such as the 
loggerhead (Caretta caretta), green (Chelonia mydas), leatherback (Dermochelys 
coriacea), hawksbill (Eretmochelys imbricata), and Kemp’s ridley (Lepidochelys 
kempii). An environmental assessment conducted by the United States Department of 
Agriculture (USDA) in 2002 showed that in some regions of Florida, wild pigs were
responsible for destroying up to 80% of turtle nests.  Furthermore, it concluded that wild 
pigs in Florida have grossly contributed to the decline of at least 22 plant species and four
amphibian species which were listed as rare, threatened, endangered, or of special 
concern.  Other affects to reptiles and amphibians of concern may include impacts on 
gopher tortoises (Gopherus polyphemus) through habitat degradation (i.e., soil
disturbance, alteration of vegetation structure and composition) and direct predation 
(West et al. 2009).  Moreover, many species that have symbiotic relationships with 
gopher tortoises and are considered species of concern may also be negatively affected by
wild pigs (i.e., Mississippi gopher frog [Lithobates sevosus] and eastern indigo snake
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WILD PIG POLICY AND LEGISLATION IN THE U.S.
3.1 INTRODUCTION
As discussed in Chapter II, the wild pig invasion has become increasingly
dynamic over the last decade or so, facilitating interactions across nearly all levels of 
organization (i.e., ecological, social, economic, as well as governmental).  The situation 
has rapidly evolved, not only regarding it’s proliferation across the U.S., but also in our
comprehension of the issues (West et al. 2009).  While most wild pig issues are typically
associated with ecological and economic impacts, there are also a complex variety of 
social, cultural, political and legal implications.  This has resulted in a highly variable and 
often polarized dichotomy of professional and public opinions.  Opinions which have
fostered an equally variable spectrum of legislative and management responses.  Such a
multidimensional nature (Bevins et al. 2014) and increasing complexity (West et al. 
2009), accompanied by the shortfalls surrounding state management and authority
(Plasters et al. 2013), has resulted in a patchwork of laws and policies; many of which are
often unique to each state (West et al. 2009).  While most are conceived with intent to 
reduce or eradicate populations through limiting wild pig related activities such as sport-
hunting, their capture and release, and transportation (Centner and Shuman 2015), others 
are simply designed to pacify the public and other factions such as hunting communities, 





   
   





    
  
 




regulations such as license requirements, bag limits, and weapon restrictions, as well as 
through commercial ordinances such as relaxed private land regulations and facility
operation requirements/standards (i.e., game preserves and slaughter/processor facilities).
Some are even miscellaneous products of legislative action, passed in response to rapidly
developing conflicts among state agencies, private industries, and the public. These
circumstances have created for a highly complex and controversial environment, 
scientifically and politically.
Due to its complexity, a burgeoning involvement of stakeholders, and overall
degenerative nature of the issue, state governments in the U.S. have been legislating in 
efforts to limit further spread and impacts.  The resulting legal language from these
abrupt attempts have become just as diverse as the phenotypic variations we often see in 
pigs and their offspring.  While many states (particularly in the Southeast) may share the 
same issues regarding wild pigs (i.e., impacts, population distribution, and social 
dimensions), stark differences in scientific, political, and legal opinion can be attributed 
to this kaleidoscope of legislative and management responses.  Ultimately, and regardless 
of what strategies have been used, many state-level decisions attempting to limit their 
distribution and expansion have failed to show meaningful progress (Centner and 
Shuman 2015) – except a small number of cases.  In fact, some policy decisions have
actually expedited their range expansion (Bevins et al. 2014).  In addition to their
adaptability (Snow et al. 2017) and persistence, this up-hill battle to limit their spread can 
largely be attributed to wild pig’s increasing recreational value (Mayer and Brisbin 
2009).  Such vast range expansion over the previous 10-15 years has confirmed that 


















   
  
 
   
facilitated their distribution (Mayer and Brisbin 2008, Bevins et al. 2014), on a
continental and perhaps, irreparable scale.  The products of that event have been an 
increase in wild pig sport-hunting and its national popularity, a competitive and partisan 
professional environment, and an un-paralleled threat to the nation’s natural and 
economic resources.  This chapter discusses the social and political consequences of this
population and range expansion, examines and evaluates the legal provisions designed to 
limit it, while briefly summarizing the catalysts that facilitated it.
3.2 TRANSPORTATION LAWS GOVERNING WILD PIG MOVEMENT IN 
THE U.S.
Currently, wild pigs are recognized as the 2nd most popular big game species in 
North America, second only to white-tailed deer (Odocoileus virginianus) in terms of
numbers of animals harvested (Kaufman et al. 2004, Wildlife Society 2015). Having
been continuously introduced to every continent – except for Antarctica (Long 2003, 
Barrios-Garcia and Ballari 2012), they are considered as one of the most widely
distributed mammal species globally (Massei and Genov 2004). In the U.S., this 
popularity and subsequent species distribution is a direct result of individuals wishing to 
create or augment hunting opportunities through introductions (Bevins et al. 2014, Snow 
et al. 2017), illegally (Gipson et al. 1998, Mayer 2014) and legally. Despite being a
highly complex and multidimensional issue, the reasoning behind the success of this 
invader (aside from its adaptable biology and lack of predators) is fairly straightforward –
human (or anthropogenic) assisted expansion (Snow et al. 2017); a characteristic that is










    
  
      




    
   
  
   
  
 
The movement of wild pigs through human-mediated activities, such as 
transportation, has been occurring for well over a hundred years (Gipson 1998, Mayer 
2014).  In fact, societies throughout the world have been transporting and introducing
pigs to new ranges for thousands of years (Bevins et al. 2014). In the continental U.S., it 
began during the 1500s for provisional purposes on exploratory expeditions, which 
eventually transitioned into recreational purposes for wealthy landowners by the late
1800s (Mayer and Brisbin 1991).  Now, it represents an amalgamation of the two for a
large demographic (i.e., hunting sector) of the country and has become widely popular.  
While this movement through human-mediated activities has undoubtedly occurred over 
the last several hundred years, it has only recently been attributed as a primary catalyst 
for the accelerated expansion seen during the last decade or so (Bevins et al. 2014, Mayer 
2014). Also, and of no coincidence, is that this activity has appeared to be gradually
increasing alongside the growing popularity of sport-hunting the species. This 
development has prompted state governments to adopt legal provisions to preclude illegal 
transportation through various laws and penalties in attempts to limit further state-wide
impacts. 
3.2.1 Intrastate Transport Provisions
Regarding movement of wild pigs within state lines, two categories may be
distinguished: 1) restrictive transport policies – which subjectively regulate pigs being
transported within the state through specific criteria (discussed below) and 2) prohibitive 
transport policies – which adopt a zero-tolerance policy on movement and release of live
individuals. The restrictive category appears to be the most popular among states 








       















may be moved legally by vehicle. Such criteria include, but are not limited to: ear tags 
(or other form of visible identification), negative diseases testing, trailer/hauler 
specifications, terminal destination (slaughter facility or game preserve), and/or granted 
permits or licenses. For example, in Georgia and Mississippi, as well as other states 
(Table 3.1), it is legal to transport wild pigs after first obtaining a wild pig transportation 
permit or license, which is typically granted by the wildlife agency or agriculture
commission (GA Code § 2-7-201; MS Code Annotated §§ 49-7-140). The prohibitive (or 
zero-tolerance) category disregards such arbitrary criteria and simply adopts the mindset 
that transportation of live individuals is not tolerated under any circumstances by state
law. This is a critical concept to recognize, as many states claim that transporting wild 
pigs within their respective state is illegal, when in fact it is legal, once the said criteria
have been satisfied. It is also of no coincidence that states which have adopted the
prohibitive version (excluding Alabama) are the only states to have achieved any
meaningful progress towards significant population reduction and spread prevention. In 
addition to prohibiting transport, such states have also adopted provisions which place a 
prohibition on sport-hunting and enforce steep penalties (discussed further below),
dissolving any existing incentives for residents (or non-residents) to participate in 
recreational wild pig activities.
As long as it remains legal to move wild pigs through ambiguous, restrictive 
policy (within or across state-lines), their movement is passively encouraged; and 
ultimately, no meaningful reduction in numbers or range should be anticipated. 
Furthermore, such portions of the country, and states adopting these lax intrastate




    
 
     
     
     
   
 
   
 
    
  




   
 
  
   
in their subsequent impacts. The crux with allowing permits or licenses to transport wild 
pigs, whether to a “terminal facility”, or any proclaimed location, is that people who wish 
to introduce them illegally, are subjected to the same procedures as those who may be
operating within the law and with genuine purpose. Once an applicant has submitted the 
necessary paperwork and is considered legal, all that remains for them to do is to drop the
trailer door and make the illegal release. For instance, 1) a person obtains a wild pig
through whatever means, 2) that individual then follows the procedures to obtain a permit 
through the state wildlife agency or agricultural commission, proclaiming that the pig is 
being taken to a processing facility for slaughter (or any approved location). 3) A 
background check or similar process (some states do neither) is run to ensure the 
applicant does not have a history of offenses, and if cleared, 4) they are granted the
permit. It is also worth noting here that many of those engaging in illegal activity may
bypass any permit or legal process all together and transport wild pigs regardless of what 
measures are in place. Now permitted, the individual can legally move the animal to 
their presumed location (i.e., slaughter facility, holding pen, approved game preserve, 
etc.). However, after the permit is granted, their progress or movement is no longer 
monitored, thus the individual is now at liberty to move that pig via intrastate transport 
(legally) with the intent of releasing it (illegally) at their discretion. This fundamental 
issue severely detracts from any meaningful enforcement actions occurring while the pig
is in transit, leaving law enforcement with only a small window of opportunity to prevent 
the illegal activity (Chris Lewis, Alabama Department of Conservation and Natural 
Resources, personal communication). Essentially, this small window is when the pig has







   




   
  
   
 
    
  
 




is no longer in compliance with their permit, and are intending to make an illegal release.
It is also worth noting that this release only needs to successfully take place one or two 
times and the damage is done, and perhaps in some states or areas – irreversible. 
If entirely prohibiting transportation (zero-tolerance) is not a realistic legislative
option for states (such as in areas of the Southeast), other approaches should be
considered and implemented. There is a fundamental need for a mechanism which will
allow state agencies issuing such permits and licenses to follow-up and ensure
applicant/recipient accountability, confirming that the pig(s) has indeed arrived at the
proclaimed destination. Furthermore, agencies should rigorously monitor and keep a 
record of recipients, as well as denied applicants. Knowledge of the counties where these
permits originate and terminate would be valuable for monitoring trends and identifying
key areas of the state where pig hunting may be occurring, as well as any illegal activity. 
State wildlife and agriculture agencies may also consider additional screening methods or 
procedures which ensure that recipients of permits and licenses are vetted and 
trustworthy, ultimately becoming a much more exclusive process.
3.2.2 Interstate Transport and Import Provisions
Under the current U.S. federal system, regulative authority over wild pigs resides 
with the states (West et al. 2009, USDA 2015). From a national perspective, the 
injurious species provision of the Lacey Act (16 U.S.C. § 3371-3378), which is designed 
to protect the nation’s natural and agricultural resources from the interstate commerce of 
such species (with an emphasis on non-native and invasive species), provides little to no 
assistance, as wild pigs cannot be listed as injurious wildlife due to the lack of federal 























interstate movement of the species, the Code of Federal Regulations states that wild pigs 
may be moved if they are in compliance with federal law and those of the state where the 
animal originated. To be in compliance, wild pigs must be: 1) permanently marked by an 
identification tattoo or other approved swine identification tag, 2) are moved directly to 
slaughter (or other authorized location), avoiding physical contact with other livestock 
while in route, 3) are accompanied by a permit issued by the APHIS representative or the 
state animal health official from where it originated, and 4) is found negative of disease
from an official test within 30 days prior to its interstate movement (9 C.F.R. §§ 78.30). 
Nevertheless, some states may choose to adopt these same, or similar measures to allow 
import into the state (Tables 3.1-3.5).
This current framework considerably fetters the Federal Government’s authority, 
and thus ability, to regulate inter/intrastate movement of wild pigs, which is largely
referenced as the primary cause of their accelerated expansion (Bevins et al. 2014, Snow 
et al. 2017). With the U.S. government adopting similar criteria to the restrictive-type
policies previously discussed among other states, wild pigs will continue to be 
transported, localized, and eventually naturalized, spreading their impacts and opening
further opportunity for additional illegal activity. While keeping this in mind, it is 
important to note that as new introductions of wild pigs occur and progress from small
and isolated to established populations, the policy and management responses available to 
governments and wildlife biologists become more narrow (Lodge et al. 2006), and the 












   
   
  
 







      
3.3 LEGAL CLASSIFICATION AND HUNTING REGULATIONS
Hunting regulations, transportation policies, and other laws pertaining to wild pigs 
vary considerably based on the state’s legal classification of the species (Centner and 
Shuman 2015). In addition to the nominal variation we see given to wild pigs (i.e., feral 
swine, wild hog, feral hog, wild boar, etc.), a likewise assortment of classifications exist
for the species throughout the U.S. These include several variations of: game animal, 
nuisance animal, wildlife, or other species (Tables A.1-A.5). The means which allow 
sportsmen and women to participate in hunting, trapping, or transporting wild pigs are
dictated by and depend on how states identify the species within the law. The legal 
language of these categories vary from strongly worded classifications such as “outlaw 
quadruped” (Louisiana) and “destructive species” (Tennessee) to “public nuisance”
(Arkansas) and “other” (Kentucky; Wildlife Society 2015). What causes state 
legislatures and commissions to adopt specific language appears quite variable and 
obscure; however, one might conclude it is done in the interest of either encouraging or 
discouraging residents and non-residents to participate in various wild pig activities.
3.3.1 Sport-hunting
Several states have enacted legal provisions in attempts to enlist public assistance
through hunting and other various methods of harvest, on public and private lands. In 
addition to placing restrictions on intrastate transport, state governments have
erroneously sought to reduce wild pig numbers through legally designating the animal as 
a state-listed game species. This method is currently practiced by Alabama, California, 
Hawaii, Ohio, and West Virginia (Mayer 2014, USDA 2015). In an effort to mobilize

















   
   
  
  
evident in several states during the mid-1950s (Keiter et al. 2016). As with bounties 
(discussed below), this approach creates demand for the species and frequently leads to 
population expansion rather than reduction (Bevins et al. 2014). For example, in 
California wild pigs were designated as a state-listed game species beginning in the 1956-
1957 hunting season (Kreith 2007). During the time leading up to this legal 
classification, wild pig populations and their state distribution remained somewhat stable 
and limited. By the 1980s, the population had expanded from only a few coastal 
counties, to a total of 33 (Waithman et al. 1999). Today, wild pigs are present in 57 out 
of the 58 counties in California (SCWDS 2016). However, it is worth noting that this 
approach enables states to generate much needed revenues used in the indefinite control 
and maintenance of the state’s population and subsequent damages. It was reported that 
from 2002-2007, the California Department of Fish and Game totaled nearly $3.2 million 
through wild pig tag revenues (Kreith 2007). These funds were derived from the sale of
resident and non-resident tags, licenses, and/or permits, and have wide application 
regarding the agency’s ability to purchase fuel and equipment, hire staff, trappers, and 
aerial gunning services to meliorate impacts precipitated by wild pigs.
Excluding the benefits from tags and license sales, a similar result was evident in 
Tennessee, where populations of wild pigs were only known to exist in six counties over 
a period of 30 years (1950s-1980s). Despite being considered as relatively limited in
distribution by current standards, in an additional effort to reduce the distribution further, 
the Tennessee Wildlife Resources Agency (TWRA) installed a statewide yearlong wild 
pig hunting season (Bevins et al. 2014). In the time that has followed since the institution 






   
 
    
 
   
 
   
 
   
 
  





accelerated rate from 18 counties in 1988, to 58 counties in 2016 (Figure A.1; SCWDS
2016). Moreover, and in addition to the numerous new populations that have become 
established, the frequency of reports regarding crop and property damage in Tennessee
has also increased (Bevins et al. 2014).
Customarily following establishment of a hunting season or classification to game
status, state agencies have sought to compliment hunting regulations by eliminating bag
limits, reducing weapon restrictions, and relaxing license requirements and restrictions on 
the time of day when wild pigs may be harvested. However, manipulation of state
hunting regulations also occurs in areas with high wild pig abundance, whether or not 
they are listed as a game species. Regarding public lands in areas where pig hunting is 
legal, the vast consensus among states is: 1) wild pigs may only be harvested using the 
applicable firearm(s) and ammunition for the current season in progress, 2) with no bag
limit imposed, and 3) a requirement of a state-issued hunting license. While some states 
may create or limit hunting seasons to preserve and maintain pig populations for sport-
hunting revenues, some may also impose a limited hunting season to mitigate human 
related pressures and disturbance during active breeding seasons of game species such as 
squirrel and turkey (LDWF 2015), as well as deer (ADCNR 2015). 
Regarding private lands, some states have completely eliminated the requirement 
for landowners to possess a state-issued hunting license for hunting and removing wild 
pigs on their property. Additionally, some have legalized night-hunting and expanded the 
equipment that may be used to harvest them, such as firearms and magazines, 
suppressors, thermal or infrared optics, and lights. While no data currently exists to 









   
  
  
    
   
 
     
  
 





   
incentivize the sport, unless they are used objectively and exclusively with the goal of 
meaningful population reduction and not for monetary gain through outfitting. Based on 
social drivers such as hunter motivations (Ditchkoff et al. 2017), one might also conclude 
that the recent surge in popularity of wild pig hunting could be associated with the
methods used in the field to harvest them.
3.3.2 Bounties
For some species which have been perceived as pests or hazardous to public
safety and/or economic activity, federal and state governments have historically
implemented a bounty system. This system was designed to enlist public help and 
support in reducing population numbers, and where possible, locally eradicate target
species. It allows a citizen to capitalize on overabundant species and commercially
harvest them, submitting some form of proof (i.e., often the tail, ear, or other diagnostic 
body part) to the local government, agency, or private entity for a reward. While
bounties may have successfully facilitated the dispatch of large quantities of a species of 
concern, they have largely been ineffective at reaching their designated objective of 
reducing numbers to a manageable size (Ditchkoff et al. 2017, Palmer et al. 2007). For 
example, in 1952 the British government sought to offer bounties on grey squirrels which 
lasted five years, resulting in the disposal of ~1,000,000 squirrels. However, the bounty
program was eventually dissolved, as the squirrel population had not been reduced to a 
manageable level. In fact, some officials suggested that the problem had become more
severe despite the effort (Palmer et al. 2007).
The fundamental flaw in this approach, as evident in other cases where bounty










    
 
 




   
  
   
in Georgia (i.e., Ft. Benning) – is the kindling of incentives which encourage its 
participants to exploit the system. This can occur either by participants fraudulently
submitting body parts from domesticated individuals or others outside the target 
population, through the continued reintroduction of the species in effort to sustain their 
income and opportunity from the bounties, or likely a combination of both. As noted by
Ditchkoff et al. (2017), this is the result when bounty incentives (i.e., monetary gain and 
recreational motivations) outweigh risk of punishment from bounty fraud and other
illegal activity. On the aforementioned military base in Georgia, hunters were paid to 
submit tails from each wild pig they harvested at $40.00/tail. The ultimate result of the
program was failure, as participants were eventually reported for procuring pig tails from 
meat processors and submitting them for payment, resulting in an expensive bill accrued 
by the base (i.e., money exchanged to the participants), in addition to yielding no desired 
outcome (i.e., no reduction in the base’s wild pig population; Bevins et al. 2014, 
Ditchkoff 2017). Incentivizing the production of a commodity which is targeted for
removal generates this fundamental flaw and disables effectiveness of the bounty system 
at reducing target populations, often only worsening the situation (Palmer et al. 2007, 
Bevins et al. 2014). In the recent but brief assessment of the installation’s bounty
program conducted by Ditchkoff et al. (2017), they concluded that wild pig density, 
sounder size, and juvenile:adult female ratio had in-fact increased, in some areas 
drastically (i.e., the southern study area had doubled by the end of the study period). In 
addition to the target population increasing, the estimated costs accrued by the base was 
substantial (i.e., $57,296). In review, one might conclude that the combination of




    
 
   
 
















compared to other analogous programs at $5/tail) facilitated the fraudulent activity and 
ultimately may have influenced the failure of the program. A similar case occurred on a
U.S. Department of Energy site near the Savannah River in South Carolina, where an 
individual was eventually caught and charged with fraud (J. Mayer, Savannah River
National Laboratory, personal communication).
Contrary to the Ft. Benning case, other shortcomings of the bounty system
approach is the failure to elicit sufficient public participation to sustain the program when 
harvest incentives are perceived as too low (Ditchkoff et al. 2017). Furthermore, 
maintaining ample participation once a significant amount of the population has been 
removed can be difficult (Bomford and O’Brien 1995); often the result of increased costs
and removal efforts associated with lesser population densities and educated individuals 
or groups within the target population (i.e., trap-shy pigs; Nick Dornak, Caldwell County
Feral Hog Task Force, personal communication). Additionally, hunter preferences 
(Ditchkoff et al. 2017) and motivations (Bartel and Brunson 2003) may also negatively
affect efficacy of this approach, as hunters may bias their effort towards exclusively
targeting what they perceive as trophy animals – in this case large male boars; a practice
that excludes fecund females and thus offers little to no reduction in recruitment or 
reproduction (Hanson et al. 2009). A study on the coyote (Canis latrans) bounty
program in Utah conducted by Bartel and Brunson (2003) showed that the primary
drivers for program participation were unrelated to monetary gain, but instead were more
aligned with ideas of a positive outdoor experience and increased big-game hunting
opportunities; further suggesting that wild pig hunting enthusiasts and their actions may








   





   
 
 





their recreational opportunities and trophy animal motivations. Despite the volume of
well-documented cases and the subsequent issues they create, use of bounty programs as 
management tools continue to be proposed as a potential solution in controlling animal 
densities, especially those of an invasive or pest nature (Ditchkoff et al. 2017).
However, and excluding the Fort Benning case, effectiveness of bounty systems 
and/or control programs implemented at smaller spatial scales (i.e., county or community
level) may be less obscure than those at the state level; being more measurable, 
transparent, and accountable. For example, the Caldwell County Feral Hog Task Force
(CCFHTF) established in Texas in 2013 has illuminated some benefits which can result
from established, well-organized and coordinated bounty and control programs, such as 
community awareness. After the initial two years of the program, the task force had 
reported removing up to 65% of the county’s wild pig population. Of this 65% of the
wild pig population eliminated, the CCFHTF reported that 71% of the harvest resulted 
from the bounty program, 12% from aerial gunning services, 11% from voluntary
reporting, and 6% from professional trapping. Program participation not only actively
removed wild pigs from the landscape through its bounty system, but also allowed 
landowners to qualify for cost-sharing programs to assist with purchasing trapping
equipment and aerial gunning services which were procured through a contract with a
private entity. However, after a two year period, reporting and/or participation in the
program began to diminish quite significantly. Despite a 50% reduction in trappers and 
hunters actively reporting their harvest over the last two years (2015-2017), the task force
has reported that harvest is declining and hunter/trapper effort is increasing (N. Dornak, 

























declining and 2) the pigs which do remain are becoming more difficult to remove 
(populations are less dense and more trap-shy). The obvious flaw here is that public 
participation begins to wane after the program’s initial success has been achieved (as 
evident in previous examples). However, due to the involvement of the public, the 
program has established a credible relationship with its community, providing a
cornerstone for outreach, education, and thus involvement.  This was achieved through 
numerous workshops, enhanced communication with stakeholders, and extensive media
coverage. According to N. Dornak (personal communication) the latter became an 
essential component of the program as it facilitated mass communication and increased 
the program’s outreach capabilities, in addition to increasing the popularity of the
program and community awareness of the wild pig issue.  
Public participation and acceptance in such efforts is critical and without their 
support are likely to fail indefinitely. In the case of Caldwell County, with such public
buy-in and support, the community has managed to outnumber, and thus curtail most
illegal activity that would lead to further proliferation of wild pigs throughout the county
(N. Dornak, personal communication). This fundamental accomplishment by the task 
force suggests and supports the concept that social toleration of the species is directly
related to its degree of proliferation. Furthermore, if community buy-in is feeble and 
eventually leads to program failure, then the resources necessary to implement such a
program are un-resourcefully wasted and un-economic in nature. In neighboring Hays 
County for example, a joint program to the one implemented in Caldwell Co. was 
introduced and after initial efforts, deemed unsuccessful. Hays Co. is largely considered 





















    
  
in contrast to the agricultural community of Caldwell Co. which is comprised of nearly
90% farmland (N. Dornak, personal communication). Consequently, the land-use
practices and community ideals are more aligned with recreational opportunities and the 
revenues generated from the industry, leading to more interest in hunting opportunity
versus income generated from crop or livestock production. This result would 
theoretically lead to less community support for the eradication and control of a big-game 
commodity, despite the competition to native wildlife and the ecosystem damages that 
wild pig’s host. Therefore, implementing eradication and control programs in such areas 
would be remissive as they are unlikely to succeed and would result in a waste of
resources which could be applied in areas where objectives of the community are more
aligned with wild pig population reduction rather than expansion. This concept, based on 
community and/or cultural demographics and ideals, should be one of the first formulaic 
considerations when attempting to implement such policy and programs, if meaningful 
reduction is to be achieved.
3.3.3 Sport-hunting Prohibition and Restrictions
While at first it may appear counterintuitive, several states have enacted laws and 
regulations which prohibit, or strongly discourage sport-hunting of wild pigs. The
reasoning behind this strategy is that by removing or reducing existing incentives to hunt 
pigs, they eliminate the activity all together or severely confine it to designated, highly
regulated areas. Moreover, by reducing the opportunity for hunting, incentives for wild 
pig hunting enthusiasts to translocate the species (legally or illegally) are subsequently
dissolved. While the proximate success of this legal strategy may be evident in some





    
 
  
    
  
   
 
   
    
 
 
   
     
 
 
that have a robust history of wild pig hunting in its culture may not share the same 
success as states where wild pig hunting hasn’t existed for the past hundred or so years. 
For example, Kansas and New York have been successful in preventing further spread 
and reducing the state’s wild pig population (Bevins et al. 2014) with assistance of this 
legislation. Kansas’ pig population peaked in 2009-2010 at 21 counties, covering a
geographic area of ~4,978 km2. Subsequent to this legislative action and other various 
control programs, the population was reduced to only 12 counties by 2015 (~794 km2; 
SCWDS 2015). As mentioned above, another example of this method’s success is 
evident in New York, where in 2012 the number of counties reporting wild pigs peaked at 
ten, covering a geographic area of ~850 km2 (SCWDS 2012). By 2016 the state
proclaimed complete eradication of wild pigs, with zero counties reporting their presence
(SCWDS 2016). Moreover, similar results were observed in Arizona where populations 
peaked in 2012 at eight counties (~8,211 km2) but fell to six counties in 2016 (SCWDS 
2012). Ignoring the number of counties and recognizing the reduction in coverage of the
state’s pig population’s from ~8,211 km2 to ~4,341 km2 (SCWDS 2016) illuminates the
effectiveness of their legislative and follow-up management actions.
In some ways analogous to this provision, several states have attempted to model 
this approach in part by only permitting “incidental take” on public land. In Mississippi
for example, hunters may take wild pigs incidentally while deer hunting during rifle 
season on some state wildlife management areas (MDWFP 2015). This opportunistic
approach only permits hunters to engage in pig harvest if the opportunity presents itself 
while deer hunting, in contrast to the recreational pursuit of the species. This incidental 
























   
hunting is legal in Tennessee (TWRA 2015). Success of this regulation is debatable. 
One could argue that it may help to abbreviate the practice of sport-hunting pigs on 
public land, thus slowing the illegal transport and release onto other public land resources 
where recreational hunting of pigs is not tolerated (similar to the sport-hunting ban 
provision). That aside, one could easily conclude that it hasn’t resulted in any significant 
reduction in population sizes, although it may have aided in precluding new populations 
from becoming established in some areas. However, this is difficult to ascertain or prove
due to the saturated nature of the states’ wild pig distribution during the past several 
years.
3.3.4 Commercial Enterprise and Private Regulations
As well-discussed thus far, the burgeoning popularity to sport-hunt this species 
has gained notable momentum over the past decade or so. As a result of overabundant 
populations, hunter motivations, and various entertainment platforms (i.e., television and 
social media), wild pig hunting has become a conventional practice and demand appears 
to be increasing. This has provided an opportunity for landowners, hunting outfitters, as 
well as other private enterprises, to capitalize on its demand and supplement incomes 
through various services related to wild pigs. Such commercial endeavors include, but 
are not limited to: meat processors and transitory holding facilities, hunting guide 
services, trap fabrication/manufacturers, and various bait and lure products, to name a
few. While numerous attempts to exploit wild pigs as a revenue source have materialized 
over the last couple decades, hunting services appear to have generated the most success, 
relative to income and personal gain. While some operations exist and rely on non-






    
    
    
    
    
 





    
  
 
additional fees for hunting “trophy boars”, where hunters can pay a premium price to 
harvest large mature males. These services are typically provided by landowners selling
wild pig hunts or leasing their land to pig-hunting enthusiasts. Practices such as these not 
only perpetuate the sport and its popularity, but also likely contribute further to wild pig
proliferation. As a result, many states have recognized the issues created by this practice
and are taking legal action to constrict and prevent its further establishment. One way
this is being achieved is through legal provisions which preclude landowners from 
charging fees for residents and non-residents to hunt wild pigs. By doing this, states hope
to eliminate the incentive for landowners to sustain existing populations or introduce new 
individuals on their properties. Similar steps also are being taken on public land. For 
example, Colorado Parks and Wildlife prohibit commercial hunting or taking of wild pigs 
as well as receiving any compensation from their elimination (2 CO Code Reg. 406-0).
While introductions of Eurasian boar and wild pigs has been occurring in the U.S. 
since the late 1800s and remained somewhat an exclusive practice throughout the mid to 
late-1900s (Mayer and Brisbin 2009), this recent surge in popularity over the past 10-15 
years has facilitated establishment of more recent transitionary facilities and fenced game 
preserves. Escapes from preserves and other holding facilities, whether intentional or 
negligent, are one of the leading sources needed for local and state pig populations to 
begin their expansion (Mayer and Brisbin 1991, Plasters et al. 2013, Snow et al. 2017). 
A recent study in Florida by He��ndez et al. (2018), showed that proximity to such
facilities was a significant indicator and predictor of wild pig immigration and genetic
diversification from source populations. This development has prompted state agencies, 







   
  
   
     
 
    











their further establishment; many, with the intent of completely phasing out the practice
within several years (University of Arkansas Cooperative Extension Service 2015). 
States currently wishing to dissolve this practice and have taken legislative action include
Arkansas, Minnesota, New York, and Tennessee (USDA 2015). Some states have even 
enacted rules requiring operators of such facilities to keep track of individuals within the
sporting complex. For example, Iowa requires owners of hunting preserves to equip each 
of their stock with an implanted electronic identification device, which digitally contains 
the owner’s registration information (IA Administrative Code § 21-77.5). Such measures 
will prove useful in situations where pigs may escape, as well as helping an agency to 
monitor and keep records of individuals who participate in purchasing or selling pigs (or 
other pig activities) by requiring their electronic registration.
Regardless of what strategies are used, many state agencies that attempt to limit
distribution and expansion of wild pig populations by whatever means continue to 
frequently encounter opposition from the hunting community (Centner and Shuman 
2015) and other various private enterprises/industries. For example, in 2013 the
Pennsylvania Game Commission publicly announced a proposal to assist in the complete 
elimination of wild pigs from the state (Pennsylvania Game Commission 2013). Owners 
and operators of hunting preserves viewed the proposal as a threat to their tradition and 
vocation, and before the Commission’s final regulation could go into effect, the
Pennsylvania legislature passed a bill stating that the Game Commission has “no 
authority to promulgate regulations on swine hunting preserves” (PA Statutes Annotated 
§ 2390). As a result, hunting preserves in Pennsylvania were able to continue with their 








   
 
 











(Centner and Shuman 2015). More examples of this opposition also have occurred in 
other areas of the U.S.  In early 2017 when the Environmental Protection Agency (EPA) 
approved registration of the toxicant bait Kaput®, several states expressed immediate
interest in using it. Texas, which may be recognized as having some of the largest 
volume of industry regarding wild pigs, encountered immediate opposition to (and from)
their legislators and lead administrative officials, as well as the bait manufacturer 
(Scimetrics Ltd. Corp.) from various interest groups. Such groups included meat 
processing facilities, hunting communities, and others (Statesman Media 2017). The
ultimate result of this proposal was a threat of mass litigation in Texas courts from the 
various interest groups vs. Scimetrics Ltd. Corp and anyone who might use the bait
(Dover and Marston 2017), leading to a complete withdrawal of the proposal from the
state (Statesman Media 2017). Moreover, the Texas legislature quickly passed a bill 
requiring further research at an accredited state university or state agency before state-
level approval for use of the bait could be granted. Another example of such conflict 
occurred in Tennessee subsequent to their passage of the sport-hunting ban in 2010. The
Tennessee Wildlife Resources Agency’s (TWRA) legislative efforts encountered radical 
opposition from the pig hunting communities of the Northern Cumberland Plateau region. 
Such opposition included violent threats towards TWRA personnel and events in which 
road spikes were placed on roads by pig-hunting enthusiasts attempting to sabotage state
vehicles and equipment and stymie their management and enforcement capabilities (K.
Miles, TWRA, personal communication). Personnel at the Savannah River National 


















   
  
     
 
  
        
    
  
the personal benefits surrounding wild pig hunting (J. Mayer, Savannah River National 
Laboratory, personal communication).
3.4 STATE OVERSIGHT
3.4.1 Enforcement and Penalties
As discussed so far, there is a wide breadth of policies and regulations regarding
wild pigs in the U.S. To compliment and aid in enforcing those decisions, state 
governments have also promulgated various fines and penalties for those who violate 
state laws. The range of violations are classified from misdemeanors to felonies, and 
include penalties such as: mandatory fines, license revocations, liabilities, imprisonment, 
or some combination of the four. While some states may practice more lax penalties and 
judicial systems concerning wild pig violations, others adopt more aggressive measures 
to punish those who engage in such illegal activity – as well as discourage those who may
be considering it. For example, if caught and convicted of transporting wild pigs in 
Kentucky, the State not only issues a fine of $500 per offense (each pig represents one
offense) and a 3-12 month prison sentence, Kentucky Department of Game and Fish also 
revokes the violator’s hunting and fishing rights for 10 years (KT Revised Statutes §
150.990). This penalty is fairly different from other states, regarding the degree of 
punishment being far beyond what others states are enforcing. In other areas of the U.S. 
for example, in addition to a fine typically ranging between $500 and $5,000 (depending
on the state), several states enforce a revocation of hunting and fishing privileges for a
duration of no more than 12 months (17 IL Administrative Code §§ 2530; MS Code
Annotated §§ 49-7-140; SC Code §§ 50-16-25); which is well below the standards 








    
  
  








   
   
enthusiasts, the repercussions from such a severe penalty (as enforced by KT) may be
enough to dissuade many residents, or non-residents, from participating in illegal 
transportation. 
It is also worth noting that while some states may choose to enforce strict or 
lenient fines and penalties, there still remains states which have yet to adopt a penalty
system (at the time of this analysis). This could either be a result of a state not having the 
imminent threat of wild pigs and their damages (including the hunting communities that 
wish to translocate them), which might prompt promulgation of such rules. For example, 
in Montana, Wyoming, and South Dakota, where wild pig populations are either absent 
or extremely isolated and limited, no penalty exists to punish those who wish to transport 
them illegally. However, if states are to address this issue proactively, in an effort to 
prevent populations from becoming established, penalty systems need to be pre-existing
and in place before the species arrives in transit. Furthermore, if laws and penalties exist
in the State Code, it clarifies a state’s legal tolerance and stance on such activities. 
Simultaneously, in states where wild pig populations have become endemic and 
any meaningful relief from their damages is unlikely (i.e., southeastern U.S.), precluding
illegal wild pig activities simply may not rank among top agency or legislature priorities. 
In some areas of the Southeast, the local populace have become advocates for wild pigs, 
and view them as a native and essential component of the community (Holderieath 2017) 
which may have influenced state government inaction.  For example, in Louisiana and 
Florida, it remains legal to transport wild pigs if the aforementioned criteria (i.e., 
identification tags, disease testing, etc.) are satisfied and the applicant possesses a “feral 










   
  
 
   
 









swine dealer registration license” (FL Administrative Code 5C-21.015). However, no 
rule or statute exists to punish those who do not operate in compliance with the law.  It 
also important to note here that this could also be the result of a lack of political and 
legislative will.
Moreover, an agency’s ability to enforce their laws with meaningful success is
further handicapped due to a lack in personnel resources (i.e., law enforcement officials). 
Many of these state agencies, in particular but not exclusive to those in the Southeast, are
vastly under-staffed due to the constrained and intermittent nature of state budgets. This 
often results in one or two officers being responsible for patrolling multiple counties in 
some areas, severely limiting their abilities to respond promptly to reported violations. 
Not only do many of these understaffed agencies occur in regions where wild pigs tend to 
be most prolific, such areas are typically characterized as rural and are composed of large
tracts of agricultural lands, national forests, wildlife management areas (WMAs), as well
as other various public and private lands. In addition to being remote, many of these
rural areas (i.e., national forests, state WMAs, etc.) are riddled with large matrices of 
public access such as U.S. Forest Service and county roads. This makes it extremely
difficult for what may already be a limited number of law enforcement personnel to 
effectively patrol and regulate illegal activity – in addition to their everyday and more
routine duties such as responding to poaching events, deer head-lighting, and license
checks. Moreover, and considering the phenotypic variation of wild pigs, many law 
enforcement officials (i.e., game wardens, county sheriffs, highway patrol) may not have





   
 
 
   
  









   
   
 
   
In addition to the inherent difficulties surrounding state-level authority and 
regulation of wild pigs (Centner and Shuman 2015), another shortfall which may limit a 
state’s ability to preclude illegal activity and spread is the judicial system under which 
violations are cited, prosecuted, and convicted. While some conservation officers are
clearly equipped to recognize criminal activity related to wild pigs and are willing to 
apprehend and cite those who participate, the success of prosecution and conviction are
more obscure. Some states may have multiple citations and/or arrests throughout the
year, however, the number of those arrests which lead to an actual conviction are likely
much lower. The reason behind this issue is even more cryptic, and may likely be
political in origin. This may be a result of factors such as municipal and county-level 
politics, lower courts being ill-equipped to prosecute wildlife violations, or even a
relaxation of sentencing procedures when cases are not in the nature of typical crimes that 
such courts deal with on a normal basis (i.e., hunting violations such as possession limits, 
license requirements, and shooting from public roads, etc.). For example, in late 2016, 
conservation officers from the Alabama Department of Conservation and Natural
Resources (ADCNR) arrested 16 individuals from three states (i.e., AL, FL, and MS) in 
an undercover investigation on the illegal transport, release, and possession of wild pigs.  
According to Assistant Law Enforcement Chief Chris Lewis (ADCNR), the covert
operation had insurmountable evidence, including video surveillance and audio 
recordings, on the involved racketeering ring. Ultimately, all were convicted and 
received ~$2,500 fines each.  However, most of the ring received pre-trial diversions
(non-adjudication) due to their status as first-time-offenders.  This resulted in many of the












   
  
   
 
   
 
  
    
   
 
 
Despite the amount of evidence, the prosecution was only able to sentence one individual 
(out of 16) with jail time, and those charges were based on outstanding warrants which 
were unrelated to wild pig activities. It was also reported that one individual blatantly
continued to hold captive wild pigs on his property for other various pig hunting activities 
and was cited multiple times, post the initial arrest, stating that he had too much money
invested in the pigs and would continue to “feed them out and sell” (C. Lewis, personal 
communication). 
These issues ultimately lead to question whether such regulations and policies are
realistically enforceable in some regions of the country. And if so, do they occur at a rate
and level of dependability which is necessary to preclude illegal wild pig activity and 
slow subsequent range expansion? With the likelihood of apprehending, and most 
importantly convicting those who participate in such activity being fairly low, perhaps 
state agencies and legislatures should consider adopting more severe measures as those
practiced by Kentucky. While their isolated populations have slightly expanded over the
past few years (T. Brunjes, Kentucky Department of Fish and Game, personal 
communication), they have shown considerable success in averting a state-wide wild pig
proliferation like many other states have encountered in the southeastern U.S. If the
rewards (i.e., monetary or recreational) gained from illegal wild pig activity continue to 
outweigh the risks (i.e., fines and penalties), it is unlikely the act will cease.  A 
cost:benefit analysis on such illegal activities and their legal repercussions may shed light 
on what is required of state governments to effectively preclude the criminal activity that 

















   
  
 
   
   




Another difficulty with state-level management of wild pigs is that multiple state 
agencies may share authority and responsibilities (i.e., management, enforcement, etc.). 
While one agency may be benefiting from license sales and other hunting related 
revenues, another may be attempting to protect agricultural interests and public safety
through mitigation of crop damages, impacts to infrastructure, and vehicle collisions 
(USDA 2015, The Wildlife Society 2015). Whether a state’s wildlife and natural 
resources agency or agricultural agency has authority to enforce and regulate the wild pig
invasion may depend on several factors. Foremost it depends on whether a said state 
acknowledges wild pigs as a state-listed game or non-game species (i.e., nuisance
animals, outlaw quadrupeds, feral animals, exotic animals, etc.). As previously stated, if 
wild pigs are designated as a state-listed game species, then regulative authority typically
resides with the state wildlife and natural resources agency. However, other factors may
play an important role in this authorization and frequently aren’t as comprehensive. For 
instance, jurisdiction may also be associated with and influenced by: the agency’s 
management capabilities, budget and associated constraints, personnel expertise, their
political and economic agenda (or climate), the current distribution and proliferation of
wild pigs within state boundaries, as well as the degree and frequency of negative
impacts in the state. These impacts can be regarded as events which disrupt economic
activity (agricultural productivity), social activity (public safety), and ecological integrity. 
If the state legislature prioritizes its agricultural commodities, heavily relying on its 
ability to contribute to the economy via agriculture productivity, then it is likely that 




   
  
     
   
  
   
 
  
    
     






     
 
    
 
state wildlife agency (discussed below). This is also a result from the fact that many
states may not recognize or acknowledge wild pigs as state wildlife, thus the state 
agriculture agency is by default, used. Without the privilege of having statewide enlisted 
officers to regulate and enforce laws, the agency must accomplish the same overarching
goals, which ultimately should aim to reduce negative impacts and consequences 
associated with the invasion. Thus, state agricultural agencies may attempt to slow these
impacts by appointing officials and/or creating programs such as meat and facility
inspection services and various policies such as livestock, crop, infrastructure, and land 
use policies. For example, some states have required specifications for fenced enclosures 
where wild pigs may be released and held until the time of slaughter or harvest (MS Code
Annotated §§ 49-7-140; OK Administrative Code 35 §§ 15-34-6). In instances of 
escapees from such enclosures, some states have adopted provisions which hold 
landowners or operators of the facility responsible for damages precipitated by escaped 
pigs (NH Revised Statutes Annotated §§ 467:3-5, OK Statutes 1 §§ 6-612).
As many introductions and subsequent issues may begin with domestic pigs and 
their transportation, another common strategy regarding jurisdiction is a joint effort 
between the state wildlife agency and state agricultural agency. For example, this 
strategy has been adopted by Arkansas where the Arkansas Livestock and Poultry
Commission has responsibility over establishing and enforcing regulations for wild pigs,
regarding possession and transport (The Wildlife Society 2015). However, they are
assisted by the Arkansas Game and Fish Commission on public lands such as wildlife
management areas, regarding hunting and trapping regulations. This allows the state to 









    
 
  
   
  
law, administer policy, and regulate the wild pig invasion on multiple fronts. Other states 
in the Southeastern U.S. where this approach is also evident includes Georgia, Florida, 
Louisiana, Oklahoma, South Carolina, Tennessee, and West Virginia (Wildlife Society
2015). While many of these partnerships work well together, others may inherit 
conflicting views and objectives between agencies (and their leadership), detracting from 
meaningful progress (Centner and Shuman 2015). Having such a diverse team of 
professionals (across agencies) is an irreplaceable resource.  However, one agency should 
remain ultimately responsible for oversight and administration, so that a clear chain of 
command is in place. Despite the degree of national impacts and threats and near 
nationwide distribution, it is also worth noting that there still remains one state (Utah) 




     

















   










    















   













   
  
  
    
  
 




   
  
 














   
 
 





     
 
 





















    
  
   





    
   
  
 
   
   
 
   

























   
   
  
  
    
 
   
   
  
Table 3.1 State agency jurisdiction, transportation policy, and violation penalty in the
southern U.S. in 2015. Entries have been standardized where possible.






































Florida Fish and Wildlife
Conservation Commission
Florida Dept. of
Agriculture and Consumer 
Services













Illegal to sell or transport live
individuals
(NO permits)




Legal to transport – if
person(s) is registered as a
Feral Swine Dealer (FSD) 
by the Florida Dept. of
Agriculture and Consumer 
Services
Legal to transport with a 
Feral Hog Transport 
Permit issued by Dept. Of
Agriculture
Illegal to transport live
individuals
Legal to transport with
LDWF-issued ear tags or a
Feral Swine Transporter 
registration permit via 
Board of Animal Health (5
year renewal)
Legal to transport with a
Live Wild Hog
Transportation Permit
Class B misdemeanor –
Fine ≥ $2,500 fine, mandatory
Misdemeanor –
Fine ≥ $1,000 per offense
and/or ≤ (30) day
imprisonment;
Equipment and vehicles 
used are subject to seizure
N/A
Misdemeanor (of high and
aggravated nature) 
≥ $1,500 fine
Class A misdemeanor –




rights for (10) years
N/A
Class I violation –

































   
  
    
 
 




   
   
 
   
   


















   









   
   
 
 
   



























































Virginia Dept. of Game
and Inland Fisheries
West Virginia Dept. of
Natural Resources
West Virginia Dept. of
Agriculture
Legal to transport with
permit
Legal to transport – with
permit and tags 
Illegal to transport live
individuals
Legal to transport – with
permit issued by VDGIF
Legal to transport and
release “feral” swine but 
illegal to transport “wild”
boar
Misdemeanor –
Fine ≤ $5,000 per offense
Misdemeanor –
Fine ≤ $1,000 and/or
≤ (6)mo imprisonment;
Revocation of hunting
privileges for 1 year
Class A misdemeanor –
Fine ≥ $2,500 per offense
N/A
Misdemeanor –
Fine ≤ $500 and/or ≤ 
(12)mo imprisonment
with graduating offenses
In the absence of available legislation, the 2015 USDA Feral Swine Environmental 







































    
  
 












    












































   











    
   
  
 
   
  
 














   


















Table 3.2 State agency jurisdiction, transportation policy, and violation penalty in the
northeastern U.S. in 2015. Entries have been standardized where possible. 







































Maryland Dept. of Natural 
Resources
Massachusetts Dept. of
Energy and Environmental 
Affairs, Division of
Fisheries and Wildlife
New Hampshire Fish and
Game Dept.
New Hampshire Dept. of
Agriculture, Markets and
Food
New Jersey Dept. of
Natural Resources
N/A for feral swine
Illegal to possess live or 
dead
Importation permit






Legal to transport with
permit
N/A for feral swine
Fine ≤ $500 per offense

















    












    






























    














    
   






































§§ 4-14-1; §§ 4-15-4; 
§§ 4-18-3; §§ 4-18-14;
USDA 2015
VERMONT
10 VT STAT. ANN.
§§ 4709;
USDA 2015







Rhode Island Dept. of
Environmental 
Management





Illegal to possess or 
transport
Legal to transport with
permit
Illegal to possess or import 
exotics
(Subject to addition of
Suidae family)
Illegal to import or possess
Fine ≤ $500 per animal in
possession with graduating
offenses
Non found in CFR
Fine ≤ $100 and
confiscation of specimen;
Fine ≤ $100 + damages
N/A
In the absence of available legislation, the 2015 USDA Feral Swine Environmental 































     
 









   
 
 

























   
   





   
















































   














   
 
 











Table 3.3 State agency jurisdiction, transportation policy, and violation penalty in the
northcentral U.S. in 2015. Entries have been standardized where possible.
STATE/SOURCE JURISDICTION TRANSPORTATION VIOLATION 
POLICY PENALTY
ILLINOIS

























OH ADMIN. CODE 
§§ 901: 1-11-07;
USDA 2015
Illinois Dept. of Natural 
Resources
Indiana Dept. of Natural 
Resources
Indiana Board of Animal 
Health
Iowa Dept. of Natural 
Resources
Dept. of Natural 
Resources






Ohio Dept. of Natural 
Resources
Ohio Dept. of Agriculture
Legal with permit and
health certificate
Legal if transported for 
immediate euthanasia
Illegal to transport “feral” 
swine, but legal if
“nonferal” = w/ disease
testing
Illegal to possess and
import
Legal to transport with
permit
Legal if transporting from
farm to farm, directly to
slaughter, or slaughter-
only market
Legal with official 
identification (CVI)
Class A misdemeanor –
Fine ≤ $2,500 and < (1)yr
imprisonment, possible 
revocation of licenses and
permits
N/A
Civil penalty ≤ $1,000
with continuing violation
each day of ≤ $25,000
Felony –
Fine ≥ $2,000 but
≤ $20,000 and/or ≤ (2)yr 
imprisonment
Misdemeanor –
Fine ≤ $1,000 and/or ≤ 
(90) day imprisonment
Class A misdemeanor –
















   
 
 
   























Legal to transport with Not Found in 951.18
Wisconsin Dept. of permit
Agriculture, Trade and
Consumer Services
In the absence of available legislation, the 2015 USDA Feral Swine Environmental 





























   









    
 







   




   











   
   
   
  










   









   















































Table 3.4 State agency jurisdiction, transportation policy, and violation penalty in the
midwestern U.S. in 2015. Entries have been standardized where possible.

























TX ADMIN. CODE 




Nebraska Game and Parks
Nebraska Dept. of
Agriculture





South Dakota Game, Fish,
and Parks
South Dakota Animal 
Industry Board






Legal to transport with
permit




Fine ≥ $1,000 and ≤ 
$5,000 per offense
Class IV misdemeanor –
Fine ≥ $100 and ≤ $500
Civil penalty –
Fine ≤ $5,000 per offense








In the absence of available legislation, the 2015 USDA Feral Swine Environmental 



















   
















































   
 






























   
  
 
     
 
 









    
  





















    
 
















   
   
 
 
Table 3.5 State agency jurisdiction, transportation policy, and violation penalty in the
western U.S. in 2015. Entries have been standardized where possible.










CA CODE REGS. 
TITLE 14 §§ 671; FISH &
GAME CODE §§ 2118;
USDA 2015
COLORADO
CO REV. STAT. ANN. §§
33-16-114;
CO GEN. PROV.



























Idaho Dept. of Fish and
Game
Idaho State Dept. of
Agriculture




Legal w/ official health
certificate meeting swine
entry requirements
Legal to transport with
permit
Illegal




N/A regarding “feral 
swine”
Civil penalty ≥ $500 and ≤ 
$10,000;








Fine ≤ $3,000 and/or
≤ (12)mo imprisonment;





































     
 
 





























































































Washington Dept. of Fish
& Wildlife







Fine ≤ $1,000 and/or





In the absence of available legislation, the 2015 USDA Feral Swine Environmental 









Figure 3.1 Wild pig distribution in Tennessee, showing known breeding populations 
(a) before 1950; (b) in 1988, prior to the open-season hunting program; and 
(c) in 2012, after the hunting program ceased in 2010. Adopted from 
Bevins et al. 2014. The data were provided by Daryl Ratajczak and Chuck 
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CULTURE AND REGULATORY FACTORS INFLUENCE DISTRIBUTION AND
TRAJECTORY OF WILD PIGS IN THE U.S.
4.1 INTRODUCTION
Research on wild pig proliferation and impacts across the United States has
predicted expansion based on landscape, environmental, and biological factors, but have
yet to examine reasons for high or low abundance in specific regions of the country
(Hern�ndez et al. 2017); or the social and legal factors that may have contributed. While
this is not the first research to conclude such vast range expansions is likely
anthropogenic in origin, it does attempt to support it by searching for reason(s) wild pigs 
are so well-established in some areas, and if regulatory policies are influencing
population trends.  
This observed, accelerated expansion over the past 10-15 years has confirmed that 
humans have continuously introduced them from small, localized populations and 
facilitated their distribution (Gipson et al. 1998, He��ndez et al. 2018) on a continental 
(Bevins et al. 2014) and perhaps, irreparable scale. Products of these translocations have
been an increase in wild pig sport-hunting and national popularity (academically and 
socially), a competitive professional environment, and an unparalleled threat to the 









   
 
  
   
  
   








and political consequences of this range expansion, evaluates legal provisions designed to 
limit it, while summarizing the catalysts that facilitated it.
4.2 HYPOTHESES
I hypothesized (1) that wild pig range expansion and distribution in states with 
legalized intrastate transport (via state agency permit process) will be greater than in 
states where transportation is entirely prohibited.  (2) The social and legal toleration (or 
conventional acceptance) of wild pigs is directly related to amount of proliferation within 
the state; wild pig range expansion in states with a history of wild pig hunting culture will
be greater than in states without such history.  (3) States that permit the operation of
sanctioned wild pig hunting preserves and or sale-hunts will have greater range expansion
and rates of increase compared to those that do not.
4.3 OBJECTIVES
My objectives were to measure extent of wild pig population distribution and 
quantify rate of range expansion throughout the continental U.S. to identify reasons for 
geographic trends, and determine effectiveness of various state-level policy at limiting or 
preventing spread.
4.4 MATERIALS AND METHODS
The National Feral Swine Mapping System created by the Southeastern 
Cooperative Wildlife Disease Study at University of Georgia provided the spatial data
needed to assess and evaluate change in wild pig population range and distribution in 
North America (Corn and Johnson 2017).  Initiated in 1982 and still in operation today, it







    
     
   
   
 
   
 




    
   
 
wild pigs.  Available for this study were two sets of maps for each year 1982, 1988, 2004, 
2008, and then annually starting in 2009 (SCWDS 2016).  One map which contained 
county-level presence/absence data based on individual pig sightings and other various 
observation methods (i.e., trail cameras, etc.), and one map containing actual state 
distribution based on known established populations of wild pigs (Corn and Johnson 
2017). Using ArcGIS® ArcMap™, version 10.5, I observed the various fluctuations (i.e., 
expansion, stability and reduction) in wild pig ranges over the span of 34 years allowing
me to review key policy decisions that were made, as well as to evaluate their 
effectiveness at limiting or reducing population range. This was accomplished by using
the Geoprocessing “clip” tool, providing a new shape file of each state along with its 
associated polygons (wild pig range) and values (area of polygons).  Within the attribute
table options of each individual clipped state (new shape file), I added the field SqKm 
(type = double) and used the “calculate geometry” function to determine each state’s wild 
pig distribution over its geographic area, in units of square kilometers (km2). This was 
done using the PCS: North American Albers Equal Area Conic as the coordinate system 
for the data source and the PCS: North American Albers Equal Area Conic as the 
coordinate system for the data frame, with the units set to Square Kilometers [sq km].  
Then using the Statistics option I was able to obtain the total sum of square kilometers for 
all polygon(s) within each state (shape file), which I then recorded using Microsoft Office
Excel 2013.  Due to various inconsistencies in methods of data collection over the 34 
year span (i.e., methods eventually became refined and more precise), and the fact that 
most key policy decisions have occurred over the last several years, I decided to use only







   
 
  











   
 
4.4.1 Study Area
This research was conducted at the national scale, encompassing all of the lower 
48 states (n = 48) within the continental U.S.  This allowed me to have a representative 
sample of each region within the U.S., which was partitioned into five key zones –
Southeast, Northeast, Northcentral, Midwest, and West.
4.4.1.1 Hunting Regulations
State hunting regulations were obtained using each, published, state agency’s 
guide for the 2015-2016 hunting season, where they were then compiled into table 
format. Policies regarding the operation of sanctioned fenced hunting preserves, or 
ability for landowners to charge fees for recreational hunting of wild pigs were obtained 
through state-code, statute, and rule queries, in addition to the available literature (USDA 
2015).
4.4.1.2 Transportation Provisions
State-level intrastate transport laws were obtained via state-code, statute, and rule
queries as well as through available literature (USDA 2015). If states had active
transportation laws regarding wild pig movement they were assigned a one (1 = active; n 
= 42), or a zero (0 = inactive; n = 6).  These policies were then classified as either 1)
restrictive policy (n = 24), if transportation of wild pigs was legalized using some form of 
a state agency permit procedure (i.e., transportation criteria); or 2) prohibitive policy (n =






    
   
   





     
   
 
   
  
  
   
    
  
     
   
     
    
4.4.1.3 Wild Pig Hunting Culture
Introductions of wild pigs throughout the U.S. has been occurring for well-over a 
hundred years, resulting in a litany of historical records and evidence. These data (Mayer 
and Brisbin 1991) provided me the means to reliably identify where wild pig hunting
cultures in the U.S. originated – and since, may have persisted.  The purpose for testing
this variable is that if these cultures have persisted, and perhaps expanded, they may be
contributing to an increase in wild pig movements (whether legally or illegally).  If so, it 
would have paramount policy and management implications, regarding future control and
eradication efforts.
Using this existing historical data on wild pig introductions to each state (Mayer 
and Brisbin 1991), I partitioned each state (n = 48) into presence or absence (i.e., present 
= 1, absent = 0).  If there were historical evidence of introductions for hunting purposes 
that predated circa 1984, I recorded the state as having wild pig hunting culture (n = 14), 
and zero if there was no evidence (n = 34).
4.4.2 Data Analysis
I compared the various state-level policies designed to manage wild pig
populations through state codes, statutes, and rules, in addition to the social variable –
culture. These variables were then compared to each state’s wild pig population 
distribution and its rate of expansion.  Legal provisions examined include: 
1. Intrastate transportation policy (active = 1, inactive = 0);
2. Transportation permit system (1 = restrictive, 0 = prohibitive);
3. Legalization of wild pig hunting preserves (1 = legal, 0 = illegal);





     
  
  
     
    
   
  
     
   
  
   
    
   
     
    
 
4.4.2.1 Wild Pig Distribution
I compared population distribution and rate of change in range expansion among
states (n = 48) for the various state-level policies. Population distributions (km2) for the
years 2014-2016 were totaled and averaged over the three-year period.  Next, for each 
state, I calculated the proportion of state-area occupied by wild pigs relative to total area
of the state to use as my response variable (i.e., total state area occupied by wild pigs). 
Because the mean wild pig distribution proportions throughout the U.S. did not follow a
normal distribution (positively skewed), I used a generalized linear mixed model 
(GLMM) via the GLIMMIX procedure in SAS using a beta distribution and logit link to 
account for the skewed response variable (SAS version 9.4; SAS Institute, Cary, North 
Carolina; Littell et al. 2006). Enacted policies for each sample (n = 48) were classified
(as previously described) over the three year period.
4.4.2.2 Wild Pig Range Expansion
The instantaneous rate of change (r) of wild pig range expansion was calculated 
for each state and year, and averaged over the period of years spanning from 2011-2016
to serve as my response variable for the trend of increasing, stable, or decreasing wild pig
range expansion (Gotelli 1998).  Using analysis of variance (ANOVA) via the MIXED 
procedure in SAS (SAS version 9.4; SAS Institute, Cary, North Carolina; Littell et al. 
2006) I related state wild pig range expansion trends to state policy responses (i.e., 
landowner liberties, transportation provisions, and commercial enterprise regulations), as 
well as influence of hunting culture.
For wild pig range distribution and expansion modeling analyses, I used an 











    
         
    
       
       
   
   
   
    
  
models best influenced wild pig distributions and population trends.  All variables I
evaluated were deemed to be biologically and sociologically important; therefore, I ran 
all combinations of the exploratory variables (Culture, Transportation, Permit, Preserves, 
and Sale), resulting in 31 models each for pig distribution and rates of increase analyses.  
I compared models using Akaike’s Information Criterion corrected for smaller sample
sizes (AICc), distance from the minimum AICc value (∆AICc), and Akaike weights (wi) as 
described by Burnham and Anderson (1998).  I considered models with ∆AICc <2 to be 
the best model set (Burnham and Anderson 1998).  Finally, I used the P-values associated 
with each parameter in the candidate set to determine which parameter estimates deviated 
from 0 and had true meaning and predictive power (Stephens et al. 2005). 
4.5 RESULTS
Model fitting and selection of models relating culture, transportation, commercial, 
and private land policies with the proportion of state occupied by wild pigs produced 
three candidate models with delta ∆AICc <2 (Table 4.3).  State’s distribution of pigs
differed with culture (P = 0.0043, F45 = 9.05) and sale hunt (P = 0.0016, F45 = 11.29) as
the top model; transportation (P = 0.1857, F44 = 1.81), culture (P = 0.002, F44 = 10.83), 
and sale hunt (P = 0.0039, F44 = 9.28) as the second; and permit (P = 0.1919, F44 = 1.76), 
culture (P = 0.0024, F44 = 10.36), and sale hunt (P = 0.0133, F44 = 6.66) as the third most 
predictive.  Wild pig distributions were greater in states with a presence of pig hunting
culture and landowner sale hunts (Table 4.3). Both variables occurred significantly in all 
three top models, suggesting these are the primary drivers.  However, addition of active
or inactive transportation policy (P = 0.1857, F45 = 1.81) and transportation permits (P = 




     
      
    
    
     
       
       




      
     
    
    






Model fitting and selection relative to wild pig range expansion generated four
candidate models with delta ∆AICc <2 (Table 4.4).  Range expansion differed with
transportation (P = 0.0119, F45 = 6.87) and sale hunt (P = 0.0411, F45 = 4.42) as the top 
model; transportation (P = 0.0107, F44 = 7.11), culture (P = 0.4719, F44 = 0.53), and sale 
hunt (P = 0.0349, F44 = 4.74) as the second; transportation (P = 0.0109, F44 = 7.06), 
preserve (P = 0.4399, F44 = 0.61), and sale hunt (P = 0.0347, F44 = 4.75) as the third; and 
transportation (P = 0.0134, F44 = 6.64), permit (P = 0.8133, F44 = 0.06), and sale hunt (P
= 0.1101, F44 = 2.66) as the fourth ranking model.  Wild pig range expansion appeared to 
be trending greater in states without active transportation policies and laws which 
preclude landowners from charging fees to hunt them (Table 4.4). While these two 
variables occurred in all top models and were responsible for explaining much of the 
trend, addition of the culture (P = 0.4719, F44 = 0.53), preserve (P = 0.4399, F44 = 0.61), 
and permit (P = 0.8133, F44 = 0.06) variables slightly improved model performance; 
although not significantly. The results showing states with active transportation policy
appear to have slightly increasing populations is likely explained by these areas having
prolific populations, and thus having active transportation laws in attempt to preclude 
further spread.
4.6 DISCUSSION
This research was conducted during the midst of many state-legislative changes in 
response to wild pig range expansion throughout the U.S., providing an opportunity to 
measure the relative success of various policy responses at limiting the invasion. 
However, each state and region comes with its own inherent and unique difficulties 





   
   
  
 






      
  
    
    
  
    
 
   
 
     
policy quite obscure. Currently, it can be concluded there is no model legislation, policy, 
or regulation which is applicable across all states and serves in the interests of all
stakeholders. Legislative success with a particular policy or regulation in one state or 
region may be ultimately ineffective in another. While some states may share similarities 
relative to wild pig distribution and expansion, many other factors may be attributed to 
the success or failure of their legislative efforts. Such factors include the state agencies’
and legislature’s political climate and will, their agriculture, natural resources, and other
economic priorities, as well as the social and cultural drivers of its region.
Currently, state-level decision making remains flexible and highly variable,
allowing wild pig policy and regulation to be tailored to the specific needs and demands 
of each state (Centner and Shuman 2015, Wildlife Society 2015). However, these
decisions are not always made on scientific or economic premises, or in the interests of 
the majority, and may instead be political in nature. Primary policy responses recently
revolved around 1) species classification within game laws; 2) hunting regulations such 
as enabling or restricting sport-hunting on public and private land; 3) transportation 
provisions such as live transport and import; 4) as well as through various private 
industry and landowner regulations such as commercial outfitting and landowners’ 
prerogative to sale wild pig hunts and profit from their harvest (USDA 2015, Wildlife
Society 2015).
In an effort to reduce or limit wild pig spread and impacts, many of these
legislative actions are designed to restrict and prohibit activities such as sport-hunting, 
importation, live intrastate transportation and release, liberty of landowners to charge




   
  
    
     
   
  
 
   
 
      
  
   
   
  
 
      






was found in states that have poised their policies in a more prohibitive posture, 
regarding these invaders.  Such relationships were evident in states where the ability for 
landowners to charge fees for hunting is forbidden.  My results suggest that wild pig
populations and their expansion rates are less in most states adopting this prohibitive
stance, by eliminating incentives of wild pig hunting for its recreational and monetary
value. Similar results were also observed in states that have banned the establishment 
and operation of hunting preserves.  Moreover, this relationship was also evident in 
prohibition of live wild pig transportation through a permit system (although 
insignificantly).  This provision declares zero-tolerance of live intrastate transport, and 
rejects any issuance of a permit or license to do so. Further supporting these results is 
that in states where permits and licenses to transport live wild pigs are granted, 
populations and expansion rates appear to be either stable or slightly greater.
While many of these legal provisions are science-based with the intent of 
mitigating proliferation, it is also worth noting that some appear to be political in origin.  
Such policies may be designed to pacify stakeholders such as private industries, hunting
communities, and other special-interest groups. These may occur through: 1) intrastate
movement being legal through the aforementioned permit or license procedures, which 
allows (and passively encourages) individuals to continue transporting pigs; 2) various 
hunting regulations such as special season dates, bag limits, relaxed weapon restrictions, 
and authorization of night-hunting; 3) continued sanctioning and operation of hunting
preserves and slaughter facilities; as well as through 4) miscellaneous products of 
legislation passed in response to developing conflicts among state agencies, private 


















    
 
   
  
  
important to note that eliminating or reducing hunting restrictions may also be 
implemented in the interest of increasing success for individuals to harvest and reduce
populations. However, such actions may counterintuitively inflame the demand for the
sport’s recreational and profitable opportunities through expanding means of harvest.
Additionally, a high volume of previous research shows that hunting is not an effective
means for reducing populations (Barret and Stone 1983, Bieber and Ruf 2005, West et al. 
2009), and may function inversely by expediting spread (Bevins et al. 2014).  More
contemporary support for this concept is the amount of big game hunters are declining
simultaneously with increasing numbers of ungulates (Massei et al. 2015, US Fish and 
Wildlife Service 2017).
In review of the top models, it was relatively clear that while culture is not policy, 
it was however a strong indicator and driver of pig presence.  This social variable likely
explains the variation in distribution among states, but provides little insight into spread.  
Due to the saturated nature of many states where culture is historically present, spread 
may appear more obscure and difficult to detect.  My results suggest however, that 
relationships observed with various state-level policies (i.e., transportation laws, 
landowner liberties, and commercial hunting operations), when the culture variable was 
incorporated, was responsible for explaining most wild pig distributions and their
subsequent proliferation among states.
Resulting predictive probabilities from Snow et al. (2017) suggested wild pig
populations are expanding with a northward and westward trajectory; strongly associated 
with a climatic predictor and winter temperature.  However, these two regions are











    
   
  







   
superabundant numbers, and where large tracts of habitat still remain vacant, relative to 
conspecifics.  My research and others (Waithman et al. 1999, Hammrick et al. 2011, 
Bevins et al. 2014, Mayer 2014) suggests wild pig hunting popularity and demand 
appears to be increasing, relative to amount of human-seeding (i.e., anthropogenic
introductions; Snow et al. 2017) observed over the last decade.  This could lead one to 
conclude that the influence of recreational and profitable hunting incentives (i.e., creating
new, or augmenting existing, hunting and commercial opportunity) is also likely
contributing to this bidirectional expansion identified by Snow and colleagues (2017). If
this is true, it strongly supports the necessity for laws which preclude private landowners 
from profiting from their harvest, and governmental provisions which dismantle the 
establishment and operation of wild pig hunting preserves; if meaningful prevention is to 
occur. Moreover, this is further supported by expansion largely being attributed to 
human transportation and escapes from hunting preserves.  Snow et al. (2017) also 
concluded that expansion is not reliant on any particular environmental characteristic, 
further supporting my inclusion and results from social, transportation, and commercial
incentive variables. It is also of no coincidence that this observed range expansion has 
increased simultaneously with the increasing popularity for sport-hunting this species
(Keiter et al. 2016).
4.7 CONLCUSIONS
State wild pig population distribution and expansion varied among different social 
and policy climates but eluded to similar trends reported in previous research.  In states 
where wild pig hunting is conventionally and socially accepted, distribution and rate of 





















processes driving their proliferation are anthropogenic in nature (Bevins et al. 2014), 
occurring through legal and illegal transportation (Mayer and Brisbin 1991, Tabak et al. 
2017), as well as through accidental and intentional introductions from game preserves
(Gipson et al. 1998, Hern�ndez et al. 2018).  In fact, recent research in Florida by
He��ndez et al. (2018) showed that proximity to such facilities was the only significant 
variable among all of their top models in predicting the probabilities of admixture and 
individual migration patterns.  In my research, contributions to this response included 
state-level transportation policies, landowner liberties to charge fees for hunting, and 
sanctioning of wild pig hunting preserves.  States that have banned the practice of 
landowners from profiting through wild pig recreational activities (i.e., hunting etc.) 
showed the greatest relief from proliferation.  Moreover, states assuming a prohibitive
(zero-tolerance) legal posture on establishing and operating wild pig hunting preserves 
exhibited similar relief. While these results suggest that prohibitive policies may assist 
states in precluding further spread, the acknowledgment of variables such as culture and 
what is socially acceptable and practiced among a state’s citizens may preclude agencies 
and legislatures from passing meaningful policy.  This is especially evident in the focal, 
more rural areas of the Southeast, where hunting cultures have existed for many
generations.  The likelihood of any significant relief from wild pigs through passage of 
prohibitive policies in such areas of high proliferation are more obscure.  This in part is 
due to the reactive nature of state governments and failure of legislatures and 
commissions to proactively adopt such measures.  That said, in such areas where hunting
is a highly valued industry and prevalent culture, the success and acceptance of these




    
   
 
 
     
 
   
    
 
  
    
  
     
     
  
  
    
 
provisions in place, individuals who engage in these activities (whether legal or illegal) 
would continue regardless of what legal measures were in place. Especially at this stage
of the invasion – having already become established and socially conventional for many
years.  Even with a more robust and meaningful policy model, enforcement, jurisdiction 
and state oversight continues to present difficulties that appear insurmountable in these
areas – from the biological, to political, to economic, as well as social. Many state
agencies and legislatures continue to face opposition from hunting communities, private
industry, special-interest groups, as well as from administration within the agency,
regarding wild pigs and other natural resource issues - resulting in a highly political and 
controversial environment.  Moreover, and in addition to already constrained state 
budgets, law makers must prioritize economic activity to benefit the greater good.  The
economic or ecological impacts of wild pigs in regions where they have been present for 
hundreds of years and where any meaningful relief is unlikely, may not rank among top 
agency or legislative priorities.  In fact, in states with well-established wild pig 
populations, they are collecting substantial revenues derived from the sale of licenses and 
equipment required to hunt them – numbers which are likely increasing based on the 
burgeoning popularity for wild pig hunting; despite the nationwide fall in numbers of 
hunters. This concept alone may lead to legislative inaction, regarding control or 
eradication of what may be considered a commodity.  
Nevertheless, as pig-hunting enthusiasts, associated industries, and interest groups 
become more mobilized and politically astute, there remains an urgent need for greater
public support in convincing legislators and other public leadership that wild pigs are














    
       
     





stakeholders, the general public – and thus state legislature, such policies are likely to 
result in failure and only continue the status quo.  Furthermore, there appears to be a dire
need for identifying, addressing, and quantifying the demands of citizens before
attempting to implement state efforts, whether through policy or management.  Enacting
policy and subsequent programs to control wild pigs in areas where public and 
administrative support may be feeble is uneconomic and likely to result in the indefinite 
control of the species.  Countless finite resources are used to passively adjust to damages 
over time, without any significant relief and thus only maintains the status quo. As noted 
by Centner and Shuman (2015), a proposal under which state legislatures provide funding
and grant more power to counties would likely assist states in managing wild pig
populations and issues.  A community- or county level, bottom-up approach could give 
counties and parishes the authority to address pig populations more locally. This would 
result in all control efforts being made by elected officials who are closest to the 
stakeholders affected by pigs, and are consistent with cultural and social beliefs of that
area. Moreover, locally vested interests such as landowner and community relationships 
would maintain that officials in-charge are responding with meaningful action. Such 
practices could then radiate outwards, hypothetically making state oversight of wild pigs 













































     
     
     
 




     
     
     
     
 
Table 4.1 Model parameters, differences in Akaike information criterion (∆AICc), 
and AICc weights (w) for candidate models developed for state policy
strategies regarding state’s mean wild pig distribution proportions.
Model structure AICc AICc∆ AICcw
Culture + Sale -292.70 0.0 0.245
Trans + Culture + Sale -292.18 .52 0.189
Permit + Culture + Sale -291.92 .78 0.166
Table 4.2 Effects of culture and sale hunts on mean state wild pig population 
distribution proportions using a GLIMMIX model and beta distribution. 
State’s pig population distribution proportions were obtained by calculating 
state-area occupied by wild pigs over the years 2013-2016 relative to total 
state area.
Effect Parameter Estimate df F P
Culture -1.112 1,45 9.05 0.004
Sale -1.125 1,45 11.29 0.002
Table 4.3 Effects of transportation, culture and sale hunts on mean state wild pig
population distribution proportions using a GLIMMIX model and beta 
distribution. State’s pig population distribution proportions were obtained 
by calculating state-area occupied by wild pigs over the years 2013-2016 
relative to total state area.























     
     
     





































    
 
  
Table 4.4 Effects of permits, culture, and sale hunts on mean state wild pig
population distribution proportions using a GLIMMIX model and beta 
distribution. State’s pig population distribution proportions were obtained 
by calculating state-area occupied by wild pigs over the years 2013-2016 
relative to total state area.
Effect Parameter Estimate df F P
Permit -0.454 1,44 1.76 0.192
Culture -1.195 1,44 10.36 0.002
Sale -0.937 1,44 6.66 0.013
Table 4.5 Model parameters, differences in Akaike information criterion (AICc∆), 
and AICc weights (w) for candidate models developed for state policy
strategies regarding state’s wild pig range expansion.
Model structure AICc AICc∆ AICcw
Trans + Sale 70.0 0.0 0.198
Trans + Culture + Sale 71.1 1.1 0.114
Trans + Preserve + Sale 71.2 1.2 0.109




   
   
    
  
     
     
     
 
   
  
  
     
     
     






     
     
     
     
 
  
Table 4.6 Effects of transportation policy and sale hunts on the instantaneous rate of 
change in state wild pig population range expansion using a mixed model 
analysis of variance. State’s pig population range expansion was calculated
and averaged over the years spanning 2011-2016.
Effect Parameter Estimate df F P
Transportation 0.542 1,45 6.87 0.012
Sale -0.288 1,45 4.42 0.041
Table 4.7 Effects of transportation policy, culture, and sale hunts on the instantaneous 
rate of change in state wild pig population range expansion using a mixed 
model analysis of variance. State’s pig population range expansion was 
calculated and averaged over the years spanning 2011-2016.
















Table 4.8 Effects of transportation policy, hunting preserves, and sale hunts on the
instantaneous rate of change in state wild pig population range expansion
using a mixed model analysis of variance. State’s pig population range
expansion was calculated and averaged over the years spanning 2011-2016.






















   
     
     
     




Table 4.9 Effects of transportation policy, permits, and sale hunts on the 
instantaneous rate of change in state wild pig population range expansion
using a mixed model analysis of variance. State’s pig population range
expansion was calculated and averaged over the years spanning 2011-2016.
Effect Parameter Estimate df F P
Transportation 0.553 1,44 6.64 0.013
Permit -0.040 1,44 0.06 0.813
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To date, there have been roughly ~18 states which have shown relative success 
regulating wild pig populations through using a combination of various resources 
available.  These include intense eradication methods, control and management 
techniques, tailored public outreach and education, followed up and supported by either 
subsequent or preexisting prohibitive policies. While tools which have proven successful 
in the field (i.e., helicopter gunning, trapping, and follow-up dog hunting) are well
documented, the legal provisions used to support and enforce them are less so. State-
level policy designed to eradicate, control, and limit populations include: various 
transportation provisions (intra- and interstate), restrictions and prohibitions on sport-
hunting, manipulation of hunting regulations or the relaxing thereof, bounty programs, 
commercial enterprise and private land regulations, as well as strict or lenient fines and 
penalties used to discourage illegal activity.  While some have shown success, relative to 
the degree of proliferation within the state, others have been ultimately ineffective and 
may have resulted in accelerating expansion.  Moreover, some legislative procedures 
have worked for some states but been unproductive in others where similar steps have
been taken.  This chapter discusses these strategies to limit wild pig distribution and 
























Over the last decade or so, a burgeoning popularity for wild pigs and recreational 
activities associated with the species have continued to gain momentum (Keiter et al. 
2016). This popularity and subsequent species distribution is a direct result of individuals
wishing to create or augment hunting opportunities through introductions (Bevins et al. 
2014, Snow et al. 2017), illegally (Gipson et al. 1998, Mayer 2014) and legally. Despite
being a highly complex and multidimensional issue, the reasoning behind the success of 
this invader (aside from its adaptable biology and lack of predators) is fairly
straightforward – human (or anthropogenic) assisted expansion (Snow et al. 2017); a 
characteristic that is common across many introduced taxa of non-native, invasive 
species.
In an effort to preclude this practice, many state governments have passed 
regulations to either restrict or entirely prohibit the intrastate movement of wild pigs.  
Restrictive policies appear to be the most common among states, particularly in the
Southeast.  In summary, these policies allow (although restrictive) the movement of wild 
pigs to occur through various criteria such as: permits and licenses, visible identification 
or tags, negative disease testing, trailer or hauler specifications, and designated terminal 
locations (i.e., slaughter and holding facilities, or game preserves).  By obtaining one, or 
some combination of these criteria, individuals may freely transport wild pigs throughout 
the state; many with no means of transparency or accountability. For example, in 
Mississippi and Georgia, as well as other states, it is legal to transport wild pigs after first 
obtaining a wild pig transportation permit or license, which is typically granted by the 




















In Louisiana, individuals may legally transport wild pigs after first obtaining agency-
issued ear tags or a feral swine transporter registration permit through the Board of
Animal Health (LA Admin. Code §§ 1301-1321).  Similar expectations are required in 
Florida where individuals may transport wild pigs if they are registered as a feral swine
dealer (FSD) though the Department of Agriculture and Consumer Services.  Wild pigs 
being moved within Florida are permitted for relocation to any approved game preserve, 
holding facility, or recognized slaughter establishment, and may be done so without
disease testing (FL Admin. Code 5C-21.015).  
As long as it remains legal to move pigs through ambiguous, restrictive policy
(within or across state-lines), their movement is passively encouraged; and ultimately, no 
meaningful reduction in numbers or range should be anticipated.  Furthermore, such 
portions of the country, and states adopting these lax transport regulations will continue 
to be vulnerable to wild pig dispersal (natural and anthropogenic), as well as an increase
in their subsequent impacts.  The fundamental flaw with this system (aside from allowing
transportation of wild pigs) is that individuals wishing to introduce them illegally, are
permitted to go through the same procedures as those who are operating within the law 
and whom might have legitimate purpose. 
Conversely to restrictive policies, many states have taken legal steps to curtail
spread of wild pigs through passing provisions which entirely prohibit transport.  This 
prohibitive (or zero-tolerance) category disregards such arbitrary criteria (i.e., tags, 
permits, etc.) and simply adopts the mindset that transportation of live individuals is not
tolerated under any circumstances by state law.  This is a critical concept to recognize, as 


















   
 
  
in fact it is legal – once the aforementioned criteria have been satisfied.  It is also of no 
coincidence that states which have adopted this prohibitive provision (excluding
Alabama) are the only states to have achieved any meaningful progress towards 
significant population reduction and spread prevention.  While Alabama has adopted this 
prohibitive stance on transportation, with no significant reductions in distribution or
expansion, they are among the states considered to have already well-established 
populations; in addition to being surrounded by states with similar proliferation.  
However, Kentucky for example, is the only state in the southern portion of the U.S. 
which has managed to avert a state-wide distribution and escalating expansion.  This is 
likely, at least in part, due to their prohibitive stance on transportation – in combination 
with severe fines and penalties, marginal management activities, and various limitations 
placed on public outreach relative to wild pig hunting.
If entirely prohibiting transportation is not a realistic legislative option for states 
(such as those in the Southeast), other approaches should be considered and implemented.  
There is a dire need for a mechanism which allows state agencies issuing such permits
and licenses to follow-up and ensure applicant accountability, confirming that the pig(s)
have indeed arrived at the proclaimed destination. Furthermore, agencies should
rigorously monitor and keep record of recipients, as well as denied applicants. 
Knowledge of the counties where these permits originate and terminate would be 
valuable for monitoring trends and identifying key areas of the state where pig hunting
may be occurring, as well as any illegal activity.  State wildlife and agriculture agencies 
may also consider additional screening methods or procedures which ensure that the 




   
 
    
   
 
   
 




   
  







   
much more exclusive process. In states where wild pig populations have yet to become 
well-established, it is recommended that they poise their transportation regulations in a
prohibitive posture without further delay. Particularly if they occur in close proximity
with, or are adjacent to states where wild pig issues are more evident, and threat of 
dispersal into their state is imminent.
5.2 Legal Classification and Sport-hunting 
State hunting regulations, transportation policies, and other laws pertaining to 
wild pigs vary considerably based on their legal classification of the species (Centner and 
Shuman 2015). In addition to the nominal variation we see given to wild pigs (i.e., feral 
swine, wild hog, wild boar, etc.), a likewise assortment of classifications exist for the 
species throughout the U.S. These include several variations of: game animal, nuisance
animal, wildlife, or other species. The means which allow sportsmen and women to 
participate in hunting, trapping, or transporting wild pigs are dictated by and depend on 
how states identify the species within the law. The legal language of these categories 
vary from strongly worded classifications such as “outlaw quadruped” (LA) and 
“destructive species” (TN) to “public nuisance” (AR) and “other” (KY; The Wildlife
Society 2015). What causes state legislatures and commissions to adopt specific
language appears quite variable and obscure; however, one might conclude it is done in 
the interest of either encouraging or discouraging citizens to participate in various wild 
pig activities.
Several states have enacted legal provisions in attempts to enlist public assistance
through hunting and other various methods of harvest, on public and private lands. In 














sought to reduce wild pig numbers through legally designating the animal as a state-listed 
game species.  This method is currently practiced by Alabama, California, Hawaii, Ohio, 
and West Virginia (Mayer 2014, USDA 2015).  In an effort to mobilize hunters in 
controlling animal densities and subsequent damages, this strategy became evident in 
several states during the mid-1950s (Keiter et al. 2016).  As with bounties (discussed 
below), this approach creates demand for the species and frequently leads to population 
expansion rather than reduction (Bevins et al. 2014).  For example, in California wild 
pigs were designated as a state-listed game species beginning in the 1956-1957 hunting
season (Kreith 2007).  During the time leading up to this legal classification, wild pig
populations and their state distribution remained somewhat stable and limited.  By the 
1980s, the population had expanded from only a few coastal counties, to a total of 33 
(Waithman et al. 1999).  Today, wild pigs are present in 57 out of the 58 counties in 
California (SCWDS 2016).  However, it is worth noting that this approach enables states 
to generate much needed revenues used in the indefinite control and maintenance of the
state’s population and subsequent damages.  It was reported that from 2002-2007, the 
California Department of Fish and Game totaled nearly $3.2 million through wild pig tag
revenues (Kreith 2007).  These funds were derived from the sale of resident and non-
resident tags, licenses, and/or permits, and have wide application regarding the agency’s 
ability to purchase fuel and equipment, hire staff, trappers, and aerial gunning services to 
meliorate impacts precipitated by wild pigs.
Excluding the benefits from tags and license sales, a similar result was evident in 
Tennessee, where populations of wild pigs were only known to exist in six counties over 











   
 
    
 




    
 
 
distribution by current standards, in an additional effort to reduce the distribution further, 
the Tennessee Wildlife Resources Agency installed a statewide yearlong wild pig hunting
season (Bevins et al. 2014).  In the time that has followed since the institution of the 
liberal hunting season, wild pig populations have significantly expanded at an accelerated 
rate from 18 counties in 1988, to 78 counties in 2016 (SCWDS 2016).  Moreover, and in 
addition to the numerous new populations that have become established, the frequency of 
reports regarding crop and property damage in Tennessee have also increased (Bevins et 
al. 2014). 
Customarily following the establishment of a hunting season or classification to 
game status, state agencies have sought to compliment hunting regulations by eliminating
bag limits, reducing weapon restrictions, and relaxing license requirements and 
restrictions on the time of day when wild pigs may be harvested. However, manipulation 
of state hunting regulations also occurs in areas with high wild pig abundance, whether 
they are listed as a game species or not. Regarding public lands in areas where pig
hunting is legal, the vast consensus among states is: wild pigs may only be harvested 
using the applicable firearm(s) and ammunition for the current season in progress, with 
no bag limit imposed, and a requirement of a state-issued hunting license. While some
states may create or limit hunting seasons to preserve and maintain pig populations for
sport-hunting revenues, some may also impose a limited hunting season to mitigate 
human related pressures and disturbance during active breeding seasons of game species 
such as squirrel and turkey (LDWF 2015), as well as deer (ADCNR 2015). 
Regarding private lands, some states have completely eliminated the requirement 











    




   
pigs on their property. Additionally, some have legalized night-hunting and expanded the 
equipment that may be used to harvest them, such as firearms and magazines, 
suppressors, thermal or infrared optics, and lights. While no data currently exists to 
support this assumption, one might conclude that allowing such recreation may further 
incentivize the sport, unless they are used objectively and exclusively with the goal of 
meaningful population reduction and not for monetary gain through outfitting. Based on 
social drivers such as hunter motivations (Ditchkoff et al. 2017), one might also conclude 
that the recent surge in popularity of wild pig hunting could be associated with the
methods used in the field to harvest them.
While it is not recommended that states pursue a sport-hunting strategy without
extreme caution, it is worth noting and considering.  In states with well-established 
populations, high volume of hunters, and where any significant relief from wild pigs is
unlikely, state governments might consider adopting a similar model. The revenues 
obtained from the previously discussed example of California are substantial and such 
economic incentive cannot be ignored.  Similar to their approach, this method could be 
used to collect revenues derived from license sales, additional tags or stamps, and other
means from sportsmen and women to assuage damages and allocate the collected 
resources to meliorate impacts in areas of the state which are of concern (i.e., threatened 
and endangered ecosystems or habitats).  Such a strategy has obvious potential flaws and 
repercussions, and therefore should only be considered if with met by the support of the






   
  
 










   
 
5.3 Bounties
For some species which have been perceived as hazardous to public safety or 
economic activity, federal and state governments have historically implemented a bounty
system.  This system was designed to enlist public help and support to reduce population 
numbers and where possible, locally eradicate deleterious species.  It allows a citizen to 
commercially harvest a species and submit some form of proof (often the tail, ear, or
other diagnostic body part) to the local government, agency, or private entity for a
reward.  While bounties may have successfully facilitated the dispatch of large quantities 
of a species of concern, they have largely been ineffective at reaching their designated 
objective of reducing numbers to a manageable size (Ditchkoff et al. 2017, Palmer et al. 
2007). For example, in 1952 the British government sought to offer bounties on grey
squirrels which lasted five years, resulting in the disposal of 1,000,000 squirrels. 
However, the bounty program was eventually dissolved, as the squirrel population had 
not been reduced to a manageable level. In fact, some officials suggested that the problem 
had become more severe despite the effort (Palmer et al. 2007).
The fundamental flaw in this approach, as evident in other cases where bounty
programs have been implemented, is the kindling of incentives which encourage its 
participants to exploit the system. This can occur either by participants fraudulently
submitting body parts from domesticated individuals or others outside the target 
population, through the continued reintroduction of the species in effort to sustain their 
income and opportunity derived from the bounties, or likely a combination of the two. As 










   
 












gain and recreational motivations) outweigh the risk of punishment from bounty fraud 
and other illegal activity. 
Based on the volume of research suggesting their ineffectiveness, under no 
circumstance should this strategy be recommended or used, except at small spatial
scales. Incentivizing the production of a commodity which is targeted for removal 
generates a fundamental flaw and disables the effectiveness of the bounty system at 
reducing target populations, often only worsening the situation (Palmer et al. 2007, 
Bevins et al. 2014).
5.4 Sport-hunting Prohibition
In addition to prohibiting intrastate transportation of wild pigs, states have also 
adopted provisions which enact a prohibition on sport-hunting and enforce steep penalties 
(discussed further below) for the act. While at first it may appear counterintuitive, the 
reasoning behind this strategy is that by removing or reducing existing incentives to hunt 
pigs, they eliminate the activity all together or severely confine it to designated, highly
regulated areas. Moreover, by reducing the opportunity for hunting, incentives for wild 
pig hunting enthusiasts to translocate the species (legally or illegally) are subsequently
dissolved, as well as the various industries that may develop from wild pig activities. 
While the proximate success of this legal strategy is evident in some states, its ultimate
success from a national or regional perspective is more obscure. States that have a robust 
history of wild pig hunting in its culture may not share the same success as states where
wild pig hunting hasn’t existed for the past hundred or so years. For example, Kansas 
and New York have been successful in preventing further spread and reducing the state’s 





   
 
   
 




   
    
 
 
    
    
  
  
pig population peaked in 2009-2010 at 21 counties, covering a geographic area of ~4,978 
km2. Subsequent to this legislative action and other various control programs, the
population was reduced to only 12 counties by 2015 (~794 km2; SCWDS Maps 2015). 
As mentioned above, another example of this method’s success is evident in New York, 
where in 2012 the number of counties reporting wild pigs peaked at ten, covering a
geographic area of ~850 km2. By 2016 the state proclaimed complete eradication of wild 
pigs, with zero counties reporting their presence (SCWDS 2016). Moreover, similar
results were observed in Arizona where populations peaked in 2012 at eight counties 
(~8,211 km2) but fell to six counties in 2016. Ignoring the number of counties and 
recognizing the reduction in coverage of the state’s pig population’s from ~8,211 km2 to 
~4,341 km2 (SCWDS Maps 2016) illuminates the effectiveness of their legislative
response and follow-up management actions. This approach should only be considered if
met with a vast consensus and maintains buy-in and support from the citizenry; in areas 
or states where wild pigs are relatively limited. 
In some ways analogous to this provision, several states have attempted to model 
this approach in part by only permitting “incidental take” on public land. In Mississippi
for example, hunters may take wild pigs incidentally while deer hunting during rifle 
season on some state wildlife management areas (Mississippi Outdoor Digest 2015-
2016). This opportunistic approach only permits hunters to engage in pig harvest if the
opportunity presents itself while deer hunting, in contrast to the recreational pursuit of the 
species. An incidental take provision is also enforced in the remaining designated focal 
areas where wild pig hunting is legal in Tennessee (2016 Tennessee Hunting and 



















   
 
may help to abbreviate the practice of sport-hunting pigs on public land, thus slowing the 
illegal transport and release onto other public land resources, where recreational hunting
of pigs is not tolerated (similar to the sport-hunting ban provision). That said, one could 
easily conclude that it hasn’t resulted in any significant reduction in population sizes, 
although it may have aided in precluding new populations from becoming established in 
some areas. However, this is difficult to ascertain or prove due to the saturated nature of 
the states’ wild pig distribution over the past several years.
5.5 Commercial Enterprise Regulations (Outfitting and Game Preserves)
As well-discussed thus far, the burgeoning popularity for sport-hunting this 
species has gained notable momentum over the past decade or so.  As a result of 
overabundant populations, hunter motivations, and various entertainment platforms (i.e., 
television and social media), wild pig hunting has become conventional and demand 
appears to be increasing (Keiter et al. 2016).  This has provided an opportunity for
landowners, hunting outfitters, as well as other private enterprises, to capitalize on the 
demand and supplement incomes through various services related to wild pigs.  Such 
commercial endeavors include, but are not limited to: meat processors, hunting guide 
services, trap fabrication/manufacturers, and various bait and lure products, to name a
few. While numerous attempts to exploit wild pigs as a revenue source have materialized 
over the last couple decades, hunting services appear to have generated the most success, 
relative to income, personal gain and thus, popularity. While some operations exist and 
rely on non-discriminatory harvest (i.e., either sex or age class), many may specialize and 
charge additional fees for hunting “trophy boars”, where hunters can pay a premium price




      
    
   
  
 
    
 





   
  
selling and guiding hunts themselves, or by leasing their land to pig-hunting enthusiasts. 
Practices such as these not only ensure the perpetuity of the sport and its popularity, but 
also likely contribute further to wild pig proliferation. As a result, many states have
recognized the many issues this practice creates and they are taking legal action to stymie
the trend and prevent its further establishment. One way this is being achieved is through 
legal provisions which preclude landowners from charging fees for residents and non-
residents to hunt wild pigs. By doing this, states have eliminated incentives for
landowners to sustain existing populations, or introduce new individuals on their
properties. This approach has proven successful in many states which have used it, and 
therefore is a recommended step to others which seek to limit new or further 
introductions.
While introductions of Eurasian boar and wild pigs has been occurring in the U.S. 
since the late 1800s and remained somewhat an exclusive practice throughout the mid to 
late-1900s (Mayer 2014), this recent surge in popularity over the past 10-15 years has 
facilitated the establishment of more recent fenced game preserves. Escapes from such 
preserves, whether intentional or negligent, are one of the leading sources needed for 
local and state pig populations to begin their expansion (Plasters et al. 2013, Snow et al. 
2017, He��ndez 2018). This development has prompted state agencies, commissions, 
and legislatures to pass legal provisions which either curtail or preclude their further 
establishment; many, with the intent of completely phasing out the practice within the 
next several years (University of Arkansas Cooperative Extension Service 2015).  Some 
states have even enacted rules requiring operators of such facilities to keep track of 






   
  














   
preserves to equip each of their stock with an implanted electronic identification device, 
which digitally contains the owner’s registration information (Iowa Admin. Code 2013). 
Such measures will prove useful in situations where pigs may escape, as well as helping
an agency to monitor and keep records of individuals who participate in purchasing or 
selling pigs (or other pig activities) by requiring their electronic registration.
Due to the catalytic nature of wild pig game preserves – regarding escapes and 
new introductions – it is strongly recommended that 8) states cease to allow their further 
establishment and operation. Recent studies in California and Florida eluded to the
predictive power of game preserves in various wild pig scenarios (Tabak 2017, 
He��ndez et al. 2018), which is consistent with our results and conclusions.  In states 
where this practice may seem conventional, legal provisions which dissolve the practice
(such as those enacted in Arkansas) are recommended – if meaningful prevention of new 
introductions is to be achieved.  However, alternatives to accommodate the industry and 
those who participate may also be necessary.
5.6 Enforcement, Fines and Penalties
As discussed so far, there is a wide breadth of policies and regulations regarding
wild pigs in the U.S. To compliment and aid in enforcing those decisions, state 
governments have also promulgated various fines and penalties for those who violate 
state laws. The range of violations are classified from misdemeanors to felonies, and 
include penalties such as: mandatory fines, license revocations, liabilities, imprisonment, 
or some combination of the four. While some states may practice more lax penalties and 
judicial systems concerning wild pig violations, others adopt more aggressive measures 







   
  
    
   













be considering it. For example, if caught and convicted of transporting wild pigs in 
Kentucky, the State not only issues a fine of $500 per offense (each pig represents one
offense) and a 3-12 month prison sentence, Kentucky Department of Game and Fish also 
revokes the violator’s hunting and fishing rights for 10 years (K.Y. Rev Stat §§ 150.990). 
This penalty is fairly different from other states, regarding degree of punishment being
far beyond what others are enforcing. In other areas of the U.S. for example, in addition 
to a fine typically ranging between $500 and $5,000 (depending on the state), several 
states enforce a revocation of hunting and fishing privileges for a duration of no more
than 12 months (17 Ill. Admin. Code 2530; MS Code Ann. §§ 49-7-140; S.C. Code §§
50-16-25); which is well below the standards enforced by Kentucky. While it may not 
influence the decisions of all pig hunting enthusiasts, the repercussions from such a
severe penalty (as enforced by Kentucky) may be enough to dissuade many residents, or 
non-residents, from participating in illegal transportation. 
It is also worth noting that while some states may choose to enforce strict or 
lenient fines and penalties, there still remain states which have yet to adopt a penalty
system. This could either be a result of a state not having the imminent threat of wild 
pigs and their damages (including the hunting communities that wish to translocate 
them), which might prompt promulgation of such rules. For example, in Montana, 
Wyoming, and South Dakota, where wild pig populations are either absent or extremely
isolated and limited, no penalty exists to punish those who wish to transport wild pigs 
illegally. However, if states are to address this issue proactively, in an effort to prevent 




   




















place before the species arrives in transit. Furthermore, if laws and penalties exist in the
state code, it clarifies a state’s legal tolerance and posture on such activities. 
Simultaneously, in states where wild pig populations have become endemic and any
meaningful relief from their damages is unlikely (such as the Southeast), precluding
illegal wild pig activities simply may not rank among top agency or legislature priorities. 
For example, in Louisiana and Florida, it remains legal to transport wild pigs if the 
aforementioned criteria (i.e., permits, identification tags, disease testing, etc.). However, 
no rule or statute exists to punish those who do not operate in compliance with the law, 
which could also be the result of a lack in political and legislative will. States whom 
have yet to enact such penalties are strongly recommended to do so, whether leniently or 
strictly, in effort to discourage future illegal activity.
In addition to a lack in fines and penalties, an agency’s ability to enforce their 
laws with meaningful success is further handicapped due to a lack in personnel resources 
(i.e., law enforcement officials). Many of these state agencies, in particular but not
exclusive to those in the Southeast, are vastly under-staffed due to the constrained and 
intermittent nature of state budgets. This often results in one or two officers being
responsible for patrolling multiple counties in some areas, severely limiting their abilities 
to respond promptly to reported violations. Not only do many of these understaffed 
agencies occur in regions where wild pigs tend to be most prolific, such areas are
typically characterized as rural and are composed of large tracts of agricultural lands, 
national forests, wildlife management areas (WMAs); as well as other various public and 
private lands. In addition to being remote, many of these rural areas (i.e., national 




    
 
    










   






Forest Service and county roads. This makes it extremely difficult for what may already
be a limited number of law enforcement personnel to effectively patrol and regulate
illegal activity – in addition to their everyday and more routine duties such as responding
to poaching events, deer head-lighting, and license checks. Moreover, and considering
the phenotypic variation of wild pigs, many law enforcement officials (i.e., game
wardens, county sheriffs, highway patrol) may not have the training necessary to identify
and distinguish between domestic or wild pigs. Therefore it is also recommended that 
states provide additional training on wild pig related issues to law enforcement officials,
in areas of concern; to bolster control and management programs.
In addition to the inherent difficulties surrounding state-level authority and 
regulation of wild pigs (Centner and Shuman 2015), another shortfall which may limit a 
state’s ability to preclude illegal activity and spread is the judicial system under which 
violations are cited, prosecuted, and convicted. While some conservation officers are
clearly equipped to recognize criminal activity related to wild pigs and are willing to 
apprehend and cite those who participate, the success of prosecution and conviction are
more obscure. Some states may have multiple citations and/or arrests throughout the
year; however, the number of those arrests which lead to an actual conviction are likely
much lower. Reasons behind this issue are even more cryptic, and may likely be political 
in origin. They may be a result of factors such as municipal and county-level politics, 
lower courts being ill-equipped to prosecute wildlife violations, or even a relaxation of
sentencing procedures when cases are not in the nature of typical crimes that such courts 
deal with on a normal basis (i.e., hunting violations such as possession limits, license





   
  
   
 
  











These issues ultimately lead to question whether such regulations and policies are
realistically enforceable in some regions of the country. And if so, do they occur at a rate
and level of dependability which is necessary to stop illegal wild pig activity and slow 
subsequent range expansion? With the likelihood of apprehending, and most importantly
convicting those who participate in such activity being fairly low, perhaps state agencies 
and legislatures should consider adopting more severe measures as those practiced by
Kentucky. While their isolated populations have slightly expanded over the past few 
years (T. Brunjez, KDFG, personal communication, 31 October 2017), they are currently
the only state in the Southeast which have shown considerable success in averting a state-
wide wild pig proliferation.
5.7 Jurisdiction
Another issue with state-level management of wild pigs is that multiple agencies 
may share authority and responsibilities (i.e., management, enforcement, etc.).  One
agency may be benefiting from license sales and other hunting related revenues whereas
another may be attempting to protect agricultural interests and public safety through 
mitigation of crop damages and vehicle collisions (USDA 2015, Wildlife Society 2015).  
Whether a state’s wildlife and natural resources agency or agricultural agency has 
authority to enforce and regulate the wild pig invasion may depend on several factors.  
Foremost it depends on whether a said state acknowledges wild pigs as a state-listed 
game, or non-game species (i.e., nuisance animals, outlaw quadrupeds, feral animals, 
exotic animals, etc.).  As previously mentioned, if wild pigs are designated as a state-
listed game species, then regulative authority typically resides with the state wildlife and 













   
   
 
  
authorization and frequently aren’t as comprehensive.  For instance, jurisdiction may also 
be associated with and influenced by the agency’s management capabilities, their 
political and economic agenda, the current distribution and proliferation of wild pigs 
within the state, as well as occurrence and degree of negative impacts facilitated by wild 
pigs.  These impacts can be regarded as events which disrupt economic activity
(agricultural productivity), social activity (public safety), and ecological integrity.  While
if the state legislature prioritizes its agricultural commodities, heavily relying on its 
ability to contribute to the economy via agriculture productivity, then it is likely that 
jurisdiction will fall under the agricultural agency of that state, and/or a union with the
state wildlife agency (discussed below).  This is also a result from the fact that many
states may not recognize or acknowledge wild pigs as wildlife, thus the state agriculture
agency is employed.  Without the privilege of having statewide enlisted officers to 
regulate and enforce these laws, the agency must accomplish the same overarching goals, 
which ultimately should aim to reduce negative impacts and consequences associated 
with the invasion.  Thus, state agricultural agencies may attempt to slow these impacts by
appointing officials and creating programs such as meat and facility inspection services; 
as well as various policies such as livestock, crop, infrastructure, and land use policies.  
For example, some states have required specifications for fenced enclosures where wild 
pigs may be released and held until time of slaughter or harvest (MS Code Ann. §§ 49-7-
140; OK Admin. Code 35 §§ 15-34-6).  In instances of escapees from such enclosures, 
some states have adopted provisions which hold landowners or operators of the facility



















OK Statutes 1 §§ 6-612). Such provisions are encouraged for states to hold participants
who engage is these activities liable for their actions or negligence.
As many introductions and subsequent issues may begin with domestic pigs and 
their transportation, another popular strategy regarding jurisdiction is a joint effort 
between the state wildlife agency and state agricultural agency.  For example, this 
strategy has been adopted by Arkansas where the Arkansas Livestock and Poultry
Commission has responsibility over establishing and enforcing regulations for wild pigs 
regarding possession and transport (The Wildlife Society 2015).  However, they are
assisted by the Arkansas Game and Fish Commission on public lands such as wildlife
management areas, regarding hunting and trapping regulations.  This allows the state to 
have a diverse team of professionals and officials statewide with ability to enforce law, 
administer policy, and regulate the wild pig invasion on multiple venues.  Other states in 
the Southeast where this approach is evident includes: Georgia, Florida, Louisiana, 
Oklahoma, South Carolina, Tennessee, and West Virginia (Wildlife Society 2015). 
However, while there may be some benefits to glean from joint efforts such as these, 
conflicting views and objectives among agencies and top administrative officials may
complicate meaningful control efforts (Centner and Shuman 2015). Furthermore, wild 
pig populations and ranges are not confined by political boundaries, and often may occur 
on a transboundary basis; being influenced by more than two or three state legislatures.
This concept eludes to a critical need in transboundary cooperation base on agreed 








   
    
 
     
 
   
   









Regardless of what strategies are implemented, many state agencies that attempt
to limit distribution and expansion of wild pig populations by whatever means continue
to frequently encounter opposition from the hunting community (Centner and Shuman 
2015), as well as other various private enterprises and industries. For example, in 2013 
the Pennsylvania Game Commission publicly announced a proposal aiming to completely
eliminate wild pigs from the state (Pennsylvania Game Commission 2013). Owners and 
operators of hunting preserves viewed the idea as a threat to their lifestyles and vocation, 
and before the Commission’s final regulation could go into effect, the Pennsylvania
legislature passed a bill stating that the Game Commission has “no authority to 
promulgate regulations on swine hunting preserves” (Pennsylvania Statutes Annotated 
2013). As a result, hunting preserves in Pennsylvania are able to continue with their 
operations as usual and provide a source of income to local landowners (Centner and 
Shuman 2015). More examples of this opposition have also occurred in other areas of the
U.S. In early 2017 when the Environmental Protection Agency (EPA) approved 
registration and use of the toxicant bait Kaput®, several states expressed immediate 
interest in using it. Texas – which may be recognized as having some of the largest 
volume of industry regarding wild pigs – encountered immediate opposition to their 
legislators, lead administrative officials, as well as the manufacturer (Scimetrics Ltd. 
Corp.) from various interest groups. Such groups included meat processing facilities, 
hunting communities, conservation groups and others (Statesman 2017). The ultimate 
result of this proposal was a threat of mass litigation in Texas courts from these various 





   
 









   
  
  
    
   
(Dover and Marston 2017); leading to a complete withdrawal of the proposal from the
state (Statesman 2017). Moreover, the Texas legislature quickly passed a bill requiring
further research at an accredited state university or state agency before state-level 
approval for use of the bait could be granted. Another example of such conflict occurred 
in Tennessee subsequent to their passage of the sport-hunting ban in 2010. The TWRA’s
legislative efforts encountered radical opposition from the pig hunting communities of 
the Northern Cumberland Plateau region. Such opposition included violent threats 
towards TWRA personnel and events in which road spikes were placed on roads by pig-
hunting enthusiasts attempting to sabotage state vehicles and equipment and stymie their
management and enforcement capabilities (K. Miles, TWRA, personal communication, 
29 August 2017). Personnel at the Savannah River National Laboratory (SRNL) in South 
Carolina have also faced similar threats by those who strongly value the personal benefits 
surrounding wild pig hunting (J. Mayer, SRNL, personal communication, 26 October
2017).
Nevertheless, as pig-hunting enthusiasts, associated industries, and interest groups 
become more mobilized and politically astute, there remains an urgent need for greater 
public support in convincing legislators and other public leadership that wild pigs are 
impairing our economies (local, state, and national).  Ultimately, without buy-in and
support from various stakeholders, the general public – and thus state legislature, such 
policies are likely to result in failure and only continue the status quo.  Furthermore, there
appears to be a dire need for clearly identifying, addressing, and quantifying demands
and objectives of citizens and agencies before attempting to implement state-wide efforts, 





















control wild pigs in areas where public and administrative support may be feeble is 
uneconomic and likely to result in the indefinite control of the species.  Countless 
resources are used to passively adjust to damages over time, without any significant relief 
and thus only maintains the status quo.  As noted by Centner and Shuman (2015), a
proposal under which state legislatures provide funding and grant more power to counties 
would likely assist in managing state wild pig populations and issues.  A community- or 
county level, bottom-up approach could give counties, townships, and parishes the 
authority to address pig populations more locally.  This should result in the control efforts 
being made by elected officials (versus appointed) who are closest to the stakeholders 
affected by pigs, and are consistent with the cultural and social structures of that area.
Moreover, locally-vested interests such as landowner and community relationships would 
maintain that officials in-charge are responding with meaningful action.  Such practices 
could then radiate outwards, hypothetically making state oversight of wild pigs a much 
more reasonable task; in addition to likely becoming more enforceable, transparent, and 
measurable.
Each U.S. state and region comes with its own inherent and unique difficulties 
surrounding state-level policy and management of wild pigs, making the implications for
policy quite obscure. Currently, it can be concluded that there is no model legislation, 
policy, or regulation which is applicable across all states and serves in the interests of all
stakeholders. Legislative success with a particular policy or regulation in one state or 
region may be ultimately ineffective in another. While some states may share similarities 
relative to wild pig distribution and expansion, many other factors may be attributed to 









    
 





   







and legislature’s political will and climate, their agriculture, natural resources, and other
economic priorities, as well as the social and cultural drivers of its region. State-level 
decision making remains flexible and highly variable, allowing wild pig policy and 
regulation to be tailored to the specific needs and demands of each state (Centner and 
Shuman 2015, Wildlife Society 2015). However, these decisions are not always made on 
scientific or economic premises, or in the interests of the majority, and may instead be
political in nature. In summary, the issues and governmental provisions surrounding the
wild pig invasions appear extremely dynamic and often obscure.  However, it can be
concluded that state policy and regulation passed in response to developing pig conflicts 
clearly reflects a state’s legal posture and toleration of the species, eluding to the 
demands and objectives of the state overall.
In review, the following recommendations are made to state governments, relative 
to wild pig control and management:
1. First and foremost, formulas and methods to clearly and accurately identify, address, 
and quantify demands and objectives of the state’s citizens and agencies (non-
exclusive) are needed before attempting to implement state-wide control efforts, 
whether through policy or management. This should be the first consideration when 
preparing action.
2. Associated agencies (i.e., wildlife and natural resources, or agriculture) should come to 
agreements based on common means and objectives with their tax-paying citizenry.
3. If meaningful spread prevention and population reduction are among top state



















4. Formulate and provide a mechanism allowing state agencies whom issue transportation 
permits and licenses to follow-up and ensure applicant accountability, confirming that 
the pig(s) have indeed arrived at the proclaimed destination.
5. State agencies should rigorously monitor and maintain records of recipients of 
transportation permits and licenses, as well as denied applicants.
6. State agriculture and natural resource agencies should implement additional screening
methods or procedures which ensure that the recipients of permits and licenses are
vetted and trustworthy, essentially becoming a much more exclusive process.
7. In states where populations of wild pigs have become endemic, and little to no relief is 
likely, governments might consider adopting a model which encourages additional 
license and tag sales to help meliorate various wild pig impacts, state-wide.
8. Bounty systems should not be considered, unless at small spatial scales (i.e., county-
level) and accommodated by the buy-in and support of its local community.
9. Sport-hunting prohibition should only be considered in areas where wild pig
populations remain relatively limited.
10. If state’s objectives include eradication or preventing further introductions,
governments are recommended to consider adopting provisions which preclude 
landowners from charging fees to sport-hunt wild pigs in attempts to profit from their 
presence and abundance.
11. State governments are recommended to cease the establishment and operation of


















   
    
   
 
  
12. In states where hunting preserves are conventional, legal provisions which dissolve 
the practice incrementally over time are recommended.
13. State agencies wishing to dissolve the practice of wild pig game preserves should 
agree on and provide alternatives to accommodate the industry and those who fiscally
depend on it.
14. Penalty systems need should be pre-existing and in place before wild pigs or other 
invasive species arrive in transit.
15. States without such rules are strongly recommended to promulgate them immediately, 
whether lenient or strict, in effort to discourage future illegal activity.
16. Once identified, enforcement should be bolstered in areas of high concern, in effort to 
preclude and monitor illegal activity.
17. Agencies should provide additional training to staff on wild pig related issues, where
necessary, to compliment and bolster control and management programs.
18. Provisions which enforce landowner liabilities for escaped pigs originating from 
preserves or other facilities are recommended.
19. Transboundary cooperation among state agencies and legislatures, grounded on 
agreed means and objectives with their neighbors.
20. Bolstered public support in convincing legislators and other public leadership that 
wild pigs are impairing state economies. This also includes the need of greater support 
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